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To the Lord President of the Council and Minister for Science 



My Lord: 

I have the honour to submit to you the report of the Committee 
on the Management and Control of Research and Development 
which you set up in May, 1958 under the Chairmanship of 
Sir Claude Gibh, F.R.S. and with Sir Patrick Linstead, F.R.S., 
Sir Willis Jackson, F.R.S., Mr. A. A. Part and myself as members. 
Sir Clatide died in the following January. You then appointed 
me in his place as Chairman, at the same time that you invited 
Sir George Edwards to join the Committee. 

The sudden death of Sir Claude at an early stage of our 
deliberations was a great blow, and I should like to record, on 
behalf of the Committee, the benefit we derived not only from 
the general stimulus he provided, but also from his experience of 
the matters into which it has been our duty to enquire. If, as we 
hope, we succeeded in getting off to a good start, and in the right 
direction, it was largely due to his wisdom and sense of proportion. 

I should also like to record the Committee’s debt to Mr. D. 
Neville- Jones who served as our Secretary until the Autumn of 
1959, and also to Mr. G. W. Robertson, by whom he was succeeded. 
Mr. Robertson has carried most of the burden of our enquiry, and 
only those who have had the experience of helping to draft a 
complex report of the kind with which we have been concerned 
will realise what we owe to his kindness, patience and skill. 

S. ZUCKERMAN, 

Chairman 



5th July, 1961 
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CHAPTER 



SCOPE OF ENQUIRY AND DEFINITIONS 



Terms of Reference 

1. We were set up in May 1958 by the Lord President of the Council, whose 
responsibility for the oversight of Government science later became that of 
the Minister for Science. Our terms of reference were ; 

“ To enquire into the techniques employed by Government Departments and other 
bodies wholly financed by the Exchequer for tlie management and control of research 
and development carried out by them or on their behalf, and to make recommendations.” 

2. These terms of reference cover all the research and development done by 
Government Departments ; by the Research Councils ; and by the Atomic 
Energy Authority. They also include the placing and control by these bodies 
of contracts for research and development carried out on their behalf by, say, 
industry or the universities. The subjects covered range widely — ^from agri- 
culture to aircraft, from cancer to chemical engineering, from meteorology to 
mental health, from tanks to transatlantic cables. All this work costs the 
Government some £300 million per year and on it the Government itself 
employs over 11,000 qualified scientists and engineers. 

3. Since work which is only partially financed by the Government is 
excluded from our enquiry, we have not been concerned with university 
projects such as the radio-telescope at Jodrell Bank, or with grants to univer- 
sity departments or individuals ; or with the industrial research associations 
that are grant-aided by the Department of Scientific and Industrial Research ; 
or with international organisations such as the European Organisation for 
Nuclear Research (C.E.R.N.). The management by industry and other 
agencies of any research and development contracts let to them by Govern- 
ment organisations is also outside our scope, as are the activities of the 
National Research Development Corporation, which is directly concerned 
with the financing, and not with the management, of development. 

4. Our terms of reference focus on the techniques of management and con- 
trol. _ From this we concluded that we were not expected to question directly 
the size or content of research and development programmes or the existing 
division of responsibility between the various organisations involved. But 
starting from a consideration of techniques of management, we have felt free 
to follow any argument to its conclusion even if that were to involve the con- 
sideration of some major change in, say, the inter-Service co-ordination of 
defence projects, or the structure of the Scientific Civil Service. 

5. We have tried to discharge our task in strict accordance with our terms 
of reference and, therefore, within a framework that is set by the present 
pattern of scientific organisation. The kind of question we have been asking 
is whether the institutions with which, we h^ve been concerned can work 

^ . ioJA' j 
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SCOPE OF ENQUIRY 



more effectively than they now do ; whether the Government can get better 
Value for the large sums of money which it makes available for research 
Md development carried out on behalf of the armed services ; and whether 
bWer management can increase the effectiveness of the scarce scientific 
and technical manpower engaged in the’ civil field. Our recommendations 
about such matters as the way subjects ate chosen for research in the civil 
field, about the processing of operational requirements in the military 
sphere, and about the general need to encourage greater mobility among 
the members of the Scientific Civil Service, have thus been formulated in 
relation to an existing pattern of organisation. 

The Main Issues 

6. With so wide a field to cover we have been obliged to be selective. We 
tried at an early stage to identify the main issues, and for the most part, to 
concentrate our enquiries and our discussions on them. 

7. We first noted that, within the total Government expenditure on research 
and development, defence predominates ; it accounts for £240 miUion out of 
£286 m ii 'l ili io n* in the Esilimates for 1960-61 (see Talble I, Chapteir II). More- 
over, a large part of the £240 million relates to a small number of projects for 
developing aircraft and guided weapons. Much concern has been expressed 
by Committees of the House of Commons and in the Press about projects 
whose completion has been greatly delayed and whose ultimate cost has 
borne little relation to the original estimates. We therefore put high on our 
agenda an enquiry into the techniques used in selecting and managing these 
big defence items. The main issue here is whether, in spite of the obvious 
difficulties of working near the frontiers of scientific knowledge, techniques 
can be evolved which can help the Government to get better results for its 
money. We believe they can, as we suggest in Chapters VII and VIII. 

8. Although Government expenditure on the civil side, amounting to some 
£46 million a year (excluding the A.E.A.), is very much smaller than that 
devoted to defence, its efficient management is just as important. Govern- 
ment civil research and development contributes greatly both to the well- 
being of the people and to the economic strength of the nation, and is an 
essential supplement to the £200 million or so a year spent on research and 
development by industry itself. If the most fruitful projects are to be selected 
by Government research establishments, if they are to be efficiently managed, 
and if the results are to be applied in industry, special attention must be given 
to two matters in particular : the effective use of scarce manpower ; and the 
links between Government research establishments on the one hand and 
industry, academic institutions and Government Departments on the other. 

9. So far as manpower is concerned, the Government is the biggest single 
employer of scientists and technologists in the country, and three-fifths of the 
Scientific Officer Class of the Scientific Civil Service or its equivalents (that is, 
those with the highest qualifications) are employed on civil research and 



* This figure excludes, for security reasons, expenditure by the Atomic Energy Authority 
but includes the cost of the National Institute for Research in Nuclear Science which is borne 
on the Authority’s vote. 
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development. Are they employed to the best advantage? Do working con- 
ditions, the size and location of research establishments, and career arrange- 
ments produce the best practicable environment for successful work? How 
does the Scientific Civil Service compare in these respects with industry and 
the universities? The quality and morale of those who direct research and 
of the individual research workers are so important to efficiency that we 
devote a special Chapter (Chapter X) to the management of research staff. 

10. A study of the relationship between Government research estabUshments 
and other organisations introduces another wide range of management prob- 
lems. In industry most research establishments work for a single user or 
group of users, and are under the same control as their corresponding pro- 
duction and sales organisations. In civil research wholly financed by Govern- 
ment this is true only of the establishments controlled by the Atomic 
Energy Authority and by the Post Office. The other establishments are inde- 
pendently controlled and are concerned with more than one potential user. 
In these circumstances it becomes particularly important to ensure that 
Government research establishments are responsive to the needs of the users 
and have effective means of disseminating the results of their researches and 
of stimulating their practical application. 

11. Other faceite 'Of the same proWem are the nelaitions of Government 
re®eiaich esWb&himBnlls with universitieis amid with Govenmnent Depant- 
menits, .particuliarly those ithat do not have research establishinenlts of their 
own. 



12. Circumstainces have changed radioailly since nrosit of the Government's 
civil resoaondh organisations were first set up. Their foundations lie in the 
cenitaries-old scientific interests of ithe Admiraity, laod in snob dinstiltutiions 
as 'the Royal Observatoary, which, founded in 1675, was. the first of all 
scparaite Staite-aided scicnitific iinstituitions ; tile Geological Survey, founded 
in 1835 ; and .the Depantmient of the Govemmenlt Chemist, founded 
in 1842. The Naitional Physical Laboratory was esltablisihed in 1900, under 
the oonltrol .of the Royiall Sodeity, lin .response to the need to encourage' 
physical and lengineering iiiesearoh and, in panticulair, research into stendards 
of measuremenit. Nat until 1909 dad the Govemanient begin .to' assume a 
miore ooiuprebensiive resiponsibiliity for promoting scientific activities. It 
was then that the Development Coromissaion wias fiO'Uinded to advise on 
scientific aid to agriculture, rural industries and fisheries. Four years later, in 
1913 — the Go'Vernment was by then spending about £600,000 a year on the 
promotion of civil science — Med'ioail Research Committee was established. 
The Department of Scientific and Industrial Research was selt up in, 1916, 
with a general reBipoinsibility for iniitiating proip'osails relaitinig to. the advance 
of trade 'and indusitry by means of scientific researchi. The transformation 
of the old Medical Research Committee into ithe Medical Research Coiuncdl 
as we know it to-day ocourred in 1920. That step, more fibam any other, 
established the general model of the Research Council. In 1931 the Agri- 
cultural Research Council was sat np, and in 1949 the Nature Conservancy. 
This, .in brief, is the history of the miain, Govemmienit scientific amstitutions 
in the civil field. Th.air basic pattern Was set thirty o.r forty years aigO', to 
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DEFINITIONS 



fit contemporary needs as visualized at tihe itime 'both 'by sciantisits and 
adminiisitriaitors. 

13. The volume of research undehtaben at Ithie uiniiversities and in the larger 
mdustrM firms has grofwin 'Considerably during ithiis period, and miamy 
more Government Departments Ith'am lin 'earlier diays are directly coimcerned 
with massive 'programmes 'of 'capital 'and 'Other develoipmeailt. To esitablish 
effieotive ‘working relationships betweieoi laiil these bodies 'is not easy. But 
it is essen/liial to do so if Government civil researoh is to be part, as it 
shO'Uild be, 'of the main stream of our nationail life. We devote a goo'd p'art 
of our report to a review 'Of managemanit techniques which might 'help to 
ensure this. 

14. Thes'e then are the main iss'ues on wbiah O'nr report focuses ottemtiion. 
ThroughO'Ut our enquiinies we ha've 'borne 'in 'mind that the work wiith which 
we laire dealing is far from ihom'Ogeneous. In each O'rganisaition it ranges 
from pure basic research ithrough what we have called “ objective bas'ic ” 
to .applied research and developm'Bn't, and methods of oointrol will vary 
a’ooord'in'g to the type of wo.rk. For 'example, time is no't 'a, significanit factor 
in. 'pure 'basic resaarich, 'where the pace and 'intensity 'Of the work m^ust 
depend very 'largely upon the judgimeint au'd init'erests 'Of the sci'oniti'sts oon- 
cemed. In objective 'basic research, where the knO'Wledge soiughlt m'Uy be 
need'ed within 'a Minrited iperiod in order to m'a'initaiin ithe m'O'mon'tum of 
applied research projects, speed 'may 'be lall-'impo'rtainlt. In a'pplted research 
and deveJ'opment its 'impontan'ce is usually conaidenable, 'and it biecomieB 
vital in defence projects or in civil industry operating in 'highly ooim'pati'tiive 
markets. 

Methods of Work 

15. Most of the factual information conita'ined .in onr report was obtained 
by m'eans of questionioakies sent to 'the Research 'Ooiunciils, itO' the Aitomdc 
Energy A'uthiarity, anid ito those Govemiment Depahtments which undertake 
subatantial amionnits 'Of research and 'devel'O'proent. We also 'Obtained a 
great deal 'of ladditionai inf'Ocmati'O'n, as well as valuaiMe ladvice and 
O'pinions, from the many wiitniesseis from both inside .and oiuits.ide GO'Veim- 
menit, who 'have 'appeared 'before us in the ico'urse 'Oif 'some sixty moatin'gs 
we have held 'over 'the ipast 'three years. These imeatings 'ha-ve 'been kept in- 
formal, 'and we lame grateful 'to onr witoiessies, some of wtnoim we saiw more 
than once, for the freed'om with whfoh they expressed ithair views. But 'the 
responsibility for our reoommendationis is of course ours al'one. 

16. A 'I'isit of ithe .organisations oo.vered by (the questionniaire and 'Of the 
witnesses we have iseen is given, in Appen'dix I. The S'ize of ithe mat W'hcreby 
we collected informiation was als'o effectively increased by the fact 'thiat 
in'dividnal m'embers of the Committee alt their diiscre'tion 'Consulted m'Ony 
others with experience 'of 'the problems with >wbiah we have 'been dealing. 

Definitions 

17- We 'have taken “ research 'and development ” to mean, in general 
terms, all those 'activities which are dkiected towards 'the 'acquisitiO'n 'Of 
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scientific facts and techniques, or towards their application, to the design of 
new or improved materials, or equipment, or to the devising of new processes, 
often involving, in the later stages, the construction of prototype equipment 
or pilot plant. 

18. Wie have foumid it tolpful to diffieranitiaite ibetweeai five categories of 
activity nonmially included under the ipontmaniteiau term, research and 
development. These are pure basic research, objective basic research, 
applied (project) resiearoh, applied (oiperatioml) cesearcih, and developmenit! 
Our definitioinis of these terms are seit ortt in the fol, lowing pa.ragraphs. We 
woiuild, bowevor, ©mphiaisise two poiinits. Finst, there is and can be no 
clear-cut line of demaircation between one form of research and amother ; 
basic research and development ,are, so to speak, hamds at opposdite ends 
of :a coinltinjuous spectrum. Ssoomd, most organdsaiti'on's enigaged .in research 
will bie coinoernied to some exitent with the whole range of nesaarclr and 
devalopmeot. 

(i) Pure Basic Research. 

Pure basic rsoarch is research carried out soWy in order to increase 
scientific knowledge: that is, knowledge of the nature of the material world. 
Such research is commonly called either “ fundamental ” or “ pure ” or 
“ basic ”. Those words, particuiaaly “ fuinda, mental ”, lare often oonnected 
with the idea of work of high initeHeotual quality. A fair amount of 
“ pure ” scientific research may, however, be of a roiutine or of a preliminary 
nature. For example : (i) “ filling in ”, where a main break-through has 
already been made ; (ii) exploratory work in fields where a good deal of 
semu-empiriical exiperimenltatio.n is needed before the real proiblems can 
be idontifiied ; (iii) desoriptive 'observatioinial work, notably in bioiOigy and 
geotogy. A line of “ pure basic ” ios.aarch -is sialected by the individual 
worker to Baitis.fy his own tastes land initeHeotual curiosity. 

Examples of pure basic research are : 

A study of the properties of high energy oo.smic may particles'. The cor- 
relation of the chemical aud structural changes ithait take place in muscle 
during its oonitaactiion and rel.axiatioin. 

(ii) Objective Basic Research. 

Between “ pure ” and “ applied ” research there lies an intermediate cate- 
gory of scientific work to which we have given the name “ objective basic 
This denotes basic research in fields of recognised potential technological 
importance. It is well known that the pursuit of defined technological 
objectives, for example the development of a supersonic aircraft, sometimes 
exposes an area in which existing scientific knowledge is seriously insufficient. 
It then becomes necessary to try to organise an increase in this knowledge 
before a further technological advance can be made. Research of this type 
may be as intellectually exacting as what we have called “ pure basic ” 
research. The difference between “ pure basic ” and “ objective basic ” 
research derives mainly from the fact that the latter is stimulated primarily 
by technological needs. It therefore calls for a planned approach even when 
the satisfaction of these needs is remote. This characteristic of “ relevance ” 
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to a definable technological objective is a practical criterion which 
differentiates “ objective ” basic research from “ pure ” basic research. 

Examples of objective basic research are : 

The study of the fundamentals of plasma physics, which may provide data 
likely to be of value to work on thermonuclear fusion directed to the 
harnessing of new sources of energy. A study of the growth of virus in living 
cells, which may provide information of value in combating virus infections 
of man. 

(iii) & (iv) Applied (Project or Operational) Research 

As indicated above, applied research has as its object the attaining of 
a practical goal, which can be fairly precisely defined, such as a new process 
or piece of equipment. We believe that this type of work is best described 
as project research to distinguish it from appHed research directed to improv- 
ing the use of an existing process or piece of equipment. The latter may be 
called operational research. 

Examples of applied research are : 

Project. To provide design data for a nuclear-powered submarine. To 
determine the cause of the specific failure of a particular crop and to derive 
a remedy to prevent its recurrence. 

Operational. To improve the working performance of an existing type 
of graphite-moderated carbon dioxide-cooled nuclear reactor. To provide the 
data for improving the design and layout of farm buildings by a study of their 
purpose and day-to-day use. 

(v) Development 

Development bridges the gap between research and production. It may be 
defined as the work necessary to take, for example, a new process or piece 
of equipment to the production stage. It will often include the erection and 
operation of pilot plants or the construction of prototypes. 

Examples of development are; 

The work required to determine the best production techniques for 
the manufacture of solid fuel elements for a nuclear reactor, research having 
determined the necessary composition of the fuel elements and the material 
for the containers. The work required to determine the appropriate process 
for manufacturing penicillin on a large scale, research having established its 
antibiotic properties, and small-scale trials its clinical usefulness. 
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CHAPTER II 



THE GENERAL ORGANISATION OF 
GOVERNMENT SCIENCE 

19. This Chapter, which is purely factual, is in two parts. The first (up to 
paragraph 71) describes the various organisations responsible for Government 
research and development. The second analyses the estimates of expenditure 
on research and development for 1960-61 ; it shows the money and scientific 
man-power allocated to each of the main organisations or groups of 
organisations and, in general terms, the proportions which are devoted to 
basic research, applied research, and development respectively. Some of 
this information has not been published before. 

The Principal Organisations 

20 The organisations covered by our terms of reference can be grouped 
under three headings ; Government Departments ; the Research Councils 
(including the Department of Scientific and Industrial Research which, 
although a Government Department, is under the general control of a 
Research Council) ; and the Atomic Energy Authority. In each case, the 
work may be undertaken either by the Government organisation itself or by 
way of extra-mural contracts let to industry or to a university. 

21. These organisations are responsible for a total of some 280 establish- 
ments and units. The complete list is given in Appendix II,* which indicates 
the general field of study of each establishment (where this is not clear from 
the title), and the number of qualified scientists and engineers employed. 

GOVERNMENT DEPARTMENTS 
Defence Research and Development 

22. The Ministry of Defence has the overriding responsibility for defence 
research and devetopmeat, but each of the three Service Dapantments formu- 
lates its own operational requirements and is responsible for the carrying 
out of certain types of research and development. These responsibilities for 
research and development, and for supply and production, including those 
of the Ministry of Aviation, are broadly as follows : 

Admiralty; naval vessels and conventional weapons and equip- 

ment for the Navy ; electronic valve research for all 
three Services. 

Air Ministry: meteorology and aviation medicine (both with 

considerable application in the civil field). 

War Oflice : conventional weapons and equipment for the Army. 

and — for all three Services — ammunition, clothing, 
general stores and vehicles. 



• For reasons of security this list does not give the number of staff in defence research and 
AEA establishments. 



Printed image digitised by the University of Southampton Library Digitisation Unit 



10 



GOVERNMENT DEPARTMENTS 



Ministry of on behalf of all three Services— aircraft and 

Aviation : associated eqaiiipmeDt. guided misBiUes and atomic 

weapons and a considerable proportion of the 
requirements for radar, radio and electronics. 

In addition, each of these Departments undertakes operational research (the 
Ministry of Aviation in the civil field only) and is also responsible, within 
its own field, for stimulating and fostering research in areas of science and 
technology of potential importance for defence. 

23. We describe these responsibilities for defence research and development 
in greater detail in Chapter VI. 

24. In addition to putting work out under contraot to industry, the 
Ministry of Aviation, the Admiralty and the War OfiEce have under tiheir 
direct control 44 research and development establishments and units, some 
of which are .among the largest in. the country (see Appendix II). 

Civil Research and Development 

25. In addition to his specific responsibilities to Parliament for the Research 
Councils and the Atomic Energy Authority (see paragraphs 29 and 55), &e 
Minister for Science is also responsible for the formulation and execution 
of Government .scientific policy on questions which relate to civil science 
as a whole. Responsibility for .the scientific work of .the separate Departments 
of State rests with the Ministers concem.ed. 



26. The main fields in which Government Departments undertake to sponsor 
civil research and .development are as follows : — 

Admiralty : astronomy and oceanography. 

Ministry of agriculture, botany, fisheries, food science. 

Agriculture, veterinary science, sea defences. 

Fisheries and Food ; 



Air Ministry : 
Ministry of 
Aviation : 
British Museum : 



meteorology and aviation medicine, 
civil transport aircraft, aids to navigation, air 
traffic control ; space science, 
the soienlific examination .and new m.ethods of 
conservation of antiquities and works of 



British Museum 
'(Nat. History) : 
Colonial Office:* 



Ministry of 
Education : 
Forestry 
Commission : 
Ministry of 
Health : 
Home Office : 



art. 

systematic zoology, botany, entomology and 
mineralogy. 

geology and related 'subjects, oceanography, 
general lassistance to research land develop- 
ment in 'the dependent territonies. 

educational bui'ldings. 

forestry. 

public health. 

forensic science, cavil defence and fire 
services. 



* These responsibilities now fall on the Department of Technical Co-operation which came 
into being on the 24th July, 1961 . 
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Naitiooal Gallery : 

Post Office : 
Ministry of Power ; 

Royal Mint ; 
Ministry of 
Transpiort : 
Scottish 



the scientific examination and new methods of 
conservation of paintimigs. 
telecommunioaitio-ns, postal services, 
safety in mines, economic utilisation of fuel 
and power, 
coinage materials. 

shipping (radio-aids to navigation) ; roads 
(traffic and safety). 

agriculture, fisheries, astronomy, public health. 



Departments : 

The research estaHishmants, institutes and stations of these Departments 
are listed in Appendix II. 



27. In addition to the above Departments the Development Coimmission, 
which is responsible for recommending expenditure from the Development 
Fund, supports research relating to marine and freshwater fisheries under- 
taken by independent instituites such as the universities and the Marine 
and Freshwater Biological Associations (see Appendix II). The Commis- 
sion’s Advisory Cammittee on Fisheries Research also advises those Gowem- 
ment Departments concerned with fisheries research and co-ordiinates the 
work of all Governmenit and independent laboratories undertaking such 
research. Payments are also made from the Funds to the National Institute 
of Oceanography and in support of research on the use of seaweed. 



THE RESEARCH COUNCILS 

28. Under this heading we group the Agricultural Research Council, the 
Council for Scientific and Industrial Research, the Medical Research Council, 
and the Nature Conservancy.* The Council for Scientific and Industrial 
Research is the governing body of the Department of Scientific and Industrial 
Research, wibose funds are made available, as for Govemment Departments 
generally, by way of a Parliamenitary Vote. The Medical Research Council, 
the Agricultural Research Council and the Nature Conservancy, oin the 
other hand, are supported by grants-in-aid provided by Parliament. 

29. The four Resoardh Councils are responsible to their respective Com- 
mittees of the Privy Council of which the Minister for Science is the Chair- 
man, the other members 'bemg those Miinisters whose , Departments have a 
special interest in the work of the particular Council. For example, the 
Minister of Health is a member of the Committee of Privy Council for 
Medical Research and the Minister of Agriculture is a member of the 
Committee of Privy Council for Agricultural Research and of the 
Committee of Privy Council for Nature Conservation. 

The Agricultural Research Council 

30. The Agricultural Research Council (A.R.C.) consists of a Chairman 
and seventeen other members^ — nine independent scientists, four farmers, two 
official scientists and two other officials. The Secretary of the Council is 
responsible for .the administration of all iits activities, and is Accounting 
Officer under the terms of the Agricultural Research Act, 1956. The Council 

• The recently established Overseas Research Council does not itself conduct r^earch. 
Its functions are to advise on the formulation of policy relating to scientific research m or 
for overseas countries and to co-ordinate scientific advice and assistance given to them. 
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has two Standing Committees dealing with research aflieoting Plants and 
Soils, and Amimials, respeotdvaly, six other main conamittees advising on 
certain broad aspects of its work, and some fourteen technical conmiittees. 
It also participates in a num'ber of joint cammittees with other oi^ganiisations. 

31. The A.R.C, maintaiins oonlact with the agnicultural industry in England 
and Wales through the Ministry lof Agriculture ;and the National Agricultural 
Advisory Service (N.A.A.S.).* North of the Border its link is with the Depart- 
ment ‘Of Agrioultuxe for Scotland and 'the paiaMeil advisoiy services, based 
on the three Coleges of Agiioulture, which 'are suipported by grants from 
that Dapairtiment. In addition, the A.iRj;C. is rapresented on the Joint 
ro mmiit teas of the Agdouitural Improveiment Councils (A.I.C.) of the 
Ministry of Agrioultuire and the Department of AigriouJiture for Gotland. 

32. DeveSioipment work and the application of nesulte of researdh ate latgely 
the ireaponsiibility 'Of 'the M'inistry of Agtiouitute lamd N.A.A.S. The Ministry 
is assisted in this W’Diik by the Agiioulltural Imiprovem'ent Council for 
England an'd Wales which, in addition to its advisca? role in relation to 
agrioultoai and bortiiouiltural proW'anis in 'general, is changed to keep under 
review “the progre'SS of leiS'aarch with a 'view to ensuring that procmising 
results are applied as rapidly las possihl'e to the proto'lem's of agriouOiture 
and barlioulture and tthiat .these and any olber new technical meithods axe 
inoortporated into oidmaiy coonmenoiai 'practice ”. This Council .is ailsio 
resiponsihle fox the general 'Oversight of .the work of the N.A.A.S. experi- 
mental husbandly farms and hontiouiltural stations. Corxesiponddng arrange- 
ments exist in Scotland. 

33. The A.R.C. is 'rsaponsdlble generally for the o-rganisation and devellop- 
menlt of agriou'ltural research and, in addition, has leiceintly taken over the 
resiponsM'ity for research into 'the processiinig and storage off food (other 
than fish) 'Whioh was previously carried out 'by D.S.I.R. The Council has 
under its direct control seven research institutes, three other small research 
establishments, as well as fourteen units (thirteen of which are attached 
to University departments), and a statistical group. It is also respon- 
sible for ifinancinig the independent 'but State-aided aigriicufl'lural research 
institutes of 'which there axe fourteen in England and Wales ; and it 
oofcb'orates 'wSth the Department of Agricullitare for Scotland, Ibrouigh 
-wihioh eight similar S.tate-.aided institutes are financed in Scotland. The 
A.R.C. is thus in a position 'to co-ordinate the work off all thie fonty-seven 
agrioultoal research ataitions, imstitotas and units in Great Britain (see 
Appendix II). The Council also makes 'grants to universities and other 
bodies for special hwestigati'O'nis, and awiaidis researdh fellowships and post- 
graduate studen'tsh'iips in aigriculture and veterinary science. 

34. The A.R.C. oo-ordinateis flie work of its estalhlishmenits and units and 
of tie various State-aided research inistitutes with a view to matdhing 
their oombined iprogrammes of rosieardh to user needs. The Council is 
assisted in this task by the Joint A.I.C. /A.R.C. Committee whioh examines 
the research requiremenlts off each of the ma.in agricultural oomimoidities 

In addition to its advisory role, the N.A.A.S., which is administered by the Ministry of 
Agriculture, carries out applied research and development in its 18 experimental husbandry 
farms and horticultural stations. 
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produced in this country and which provides an assessment of research 
priorities. The Joint Committee has completed its work for the moment. 

35. The detadlled proigrammes of wonk for eadh -estahifcihimenit or unit are 
deitennined by the senior staff directly engaged on resaaiidh, and are taiicred 
to the total resources (jin terms of money and manlpower) ailloitted to them 
by the Council through the maiohinory of annual esitimaites. These pro- 
gratmimes are reviewed every five or six years by independent ad hoc 
Visiting Groups appointed by the Council, and made up of experts in 
the work covered by the particular establishment under review. These 
Groups, which have access to the commodity surveys carried out by 
the Joint Committee referred to in the preceding paragraph, assess the 
work of members of the research staffs as well as the programme of 
the estalbiislhiment as a ^wlhoile. Theiir flnidinigs assiist the Coiuncii in deciding 
the adequiacy of the reseaudh effoif, both basic and applied, in retation to 
dCs iimportiance to aigricfuiltiure. 

The Council of Scientific and Industrial Research 

36. ^ The Counbil of Scientific and Indiustriail Ressardh consists of a 
Qhiaamnan and eteven meonbeKS drawn mainly from indusliry and the univer- 
sSltiesi. The Sooretaiiy of the Cormicdl is also the Peiimanent Secretary of 
the iDepairtment of Scientific and Indusitiiail Research (D.S.I.R.). At present 
the Coainoiil has eight main advisory committees (apant from those oon- 
ceuned with the work of indiividaal reseanah stations) dealing rosipedtively 
with indostrial grants, reseandh 'grants, post-graduate training laiwards, h'uman 
sciences, economics, development, the dissemination of information, and the 
Council’s stations as a 'whole. At tliie HeadqUiaeters of the Depaitai'ent 
there are 'llh'ree groups dealing reS'pectively wilth (i) the Department’s staf ions 
and relations with indiustry ; (ii) grants, information and overseas hads'On ; 
and (iii) finance and “ Establishment and Organisation ” matters geneoafly. 

37. The Council dote.itmines fflie broiad pattern of the work of the Dapart- 
menlt and of its fifteen research stations (see Appendix II) and decades 
pri'orities 'by reference to the current and future research requirements 
of la wide range of inidus'trial and social activities. The detailed programme 
■of iu'divi'duail stations, wlhich are all engaged on “investigations relating 
to the advancement of industry and trade”, are largely determined either 
by the DirectO'rs and their senior staff assisted by an Advdsoiy Boiaxd or 
by a Steering Comimdittee. 

38. D.S.I.R. encoeraiges and su'pports sci'entific rasearoh in the unive'rsities 
and colleges of teohnOlogy by means of grants for “work of ispeoiial itime- 
Xines'S 'and promise ”, md for individiual post-gradoate workers in soience 
and technology. 

39. The 'Department is also responsSble for stimuli ating toe appl'ioati'On in 
indiuisitry of toe results of scientific and tachnologicall reS'aairch. To this 
end it suipplomants the payments m'ade by industry to (he various industrial 
relseardh associations. The Dapantment keeps in tonioh ■with indiustry and 
the industrial reseatidh associations, in a niumiber of ways. Fo'r example, 
industrialists serve on the Council, its Boards and Committees, and D.S.I.R. 
neipre'sentatives also serve on ithe Councils and Committees of the indiuiatrial 
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researcsh associations. Each Beseandh station and roseanoh association has 
direct contact wiillh those infdustries with whicih. its work is mainly oon- 
nected -and the resiilts of reseaidh are dissaminated by m-aans of sipe-oial 
Mports, praotioal demonsllrationis and liaison Yisilts. These also pro-vide a 
channel for a reverse flow from industry of suggestions for modifications 
and inn-ovations 'in -the Dapa-rllment’s reseaiBch progranraii'es. 

40. The flow -of infonmation to and from the resoardh lalbo-ratories is 
siuipplemented by the work of the Heaitiqu-arters Informati-o-n ttivis'i-o-n, the 
D.S.I.R. br-andb offices in EdinlbuiUgh and CandifE, and -other regional tedh- 
nioal infoEma-ti'o-n centres wh-idh are grant-aided by DjS.I.R. Tire activities 
of the In-formiation Division coiver the luse of piulbllicati-offls. the press, broad- 
oaBting, films, exhibitions, and liaison overseas through the Briti'sh Comimon- 
wealth Scientific Attaches in London and the scientific attaches appointed 
by D.S.I.R. in -Bonn, Moscow, New Delhi, Paris, Stockhoitm, Tokyo and 
Washington. An'O-ther major -responsibility of D.S.I.iR. in providing -teclinical 
help -to mdustry is the organisation of the National Lending Library for 
Science and Teohnolo-gy. 

41. We leave until Chapters IV and V the description, of the arrangements 
-by which D.S.I.R. formulates and oo-nlrols -the programmes of its stations 
and krops in touch with the industries and Departments likely to benefit 
from its work. 

The Medical Research Cocncil 

42. The Medical Research Council (M.R.C.) has twelve members : nine 
scientific members (drawn almost solely from the Universities) representing 
different branches of medicine and fundamental science ; and three lay 
members, one of whom must be a member of the House of Lords and one a 
member of the House of Commons. It is customary for the House of Lords 
member to be elected Chairman. The Secretary of the Council is responsible 
for the administration of all its activities. The Council has two main Boards, 
the Clinical Research Board and the Tropical Medicine Research Board. It 
is assisted by sixty-one advisory committees and by five committees appointed 
jointly with other bodies to advise on matters of common interest. 

43. The Chief Medical Officers of the Ministry of Health and the Department 
of Health for Scotland, the Biological Secretary of the Royal Society, the 
Secretaries of the D.S.I.R. and the A.R.C., and the Chairman of the University 
Grants Committee have been appointed Assessors by the Council. The first 
three regularly attend Council meetings and take part in its discussions. The 
representatives of the Health Departments also attend the meetings of the 
Clinical Research Board, while the Commonwealth Relations Office and the 
Colonial Office are represented at the meetings of the Tropical Medicine 
Research Board. 

44. The M.R.C. promotes research likely to be of value in the field of 
curative and preventative medicine. In the United Kingdom it has one large 
establishment (the National Institute for Medical Research) and 71 research 
units, most of which are attached to university departments or hospitals. 
The Council also undertakes work overseas and, with support from Colonial 
Development and Welfare funds, maintain laboratories in the Gambia and 
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research units in Uganda and Jamaica (see Appendix II). The Council also 
employs a number of individual research workers (“ external scientific staff ”), 
attached mainly to University departments, who undertake research in par- 
ticular subjects for which special opportunities ate available. In addition, 
the Council provides major support through block grants for five institutions, 
the largest of these being the Institute of Cancer Research. 

45. Responsibility for “ development ” work lies with the Ministry of Health 
and the Department of Health for Scotland and, in the case of Service 
personnel, with the Service Departments, but commercial firms and the 
medical profession are also much concerned in these activities, on which 
the M.R.C. may be called upon to advise. 

46. The M.R.C. makes temporary grants to workers in universities and else- 
where in support of specific research projects initiated by the individuals 
concerned. Under a newly constituted scheme of “ Research Groups ”, the 
Council provides support on a longer term basis with a view to accelerating, 
where it would be in the national interest to do so, the progress of research 
in university departments, on the understanding that if the university wishes 
the work to continue it will incorporate the group in its own structure after an 
agreed interval of not less than five but rarely more than ten years. The 
Council also awards fellowships and scholarships for training in research 
methods. 

47. The M.R.C.’s recognition of the role of the universities in pure research 
is shown by the importance attached to locating research units, wherever 
possible, in universities, medical schools or teaching hospitals. On the other 
hand, the M.R.C. believes that some fundamental problems can best be 
tackled on a multi-discipline basis and that the necessary co-operative effort 
can be most effeotiveliy orgainiised in a single institute, saitiher than by attemipt- 
ing to co-ordinate and direct the work of a number of separate centres. In 
addition to the National Institute for Medical Research, which is primarily 
concerned with research in non-clinical subjects, the Council has recently 
decided to set up a Clinical Research Centre with a view to bringing groups 
of clinical and related subjects together. 

48. The general principle followed by the M.R.C. is to leave the selection 
of projects and their detailed control to senior research staff (i.e. the Director 
and heads of Divisions at the National Institute for Medical Research and the 
Directors of the various units) once the field to be covered and the level of 
effort requited has been agreed by the Council. The CouncU finds it neither 
practicable nor desirable to fix a time-scale for the completion of a particular 
investigation. A general oversight of existing work is maintained by the 
following arrangements. 

49. Directors of research units, and members of the Council’s external staff 
working independently, submit to Council detailed progress reports of their 
work at intervals of three or so years. Directors are also invited periodically 
to attend meetings of the Council or its Boards to report on the work of their 
Units and to discuss future plans. In addition, the Secretary regularly visits 
the Council’s research units, while the Council not infrequently appoints 
ad hoc committees, mainly of its own members, to visit particular establish- 
ments and to report back. Because of its special status, the National 
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Institute for Medical Research is visited by the whole Council once a year, 
and an annual report is received from the Director. The work of all units 
is briefly reviewed each year at a special meeting of the Council, when 
the estimates are being prepared. 

50. From time to time, the Council itself plays a more positive role in 
determining the content of programmes. Each year it considers a list of 
special topics, e.g. psychiatry, nutrition, tuberculosis, to be reviewed in the 
following year at successive monthly meetings. In these reviews, which usually 
cover the work of several units, the emphasis is on a survey of likely 
developments. The aim is to consider sources of new knowledge and oppor- 
tunities for making useful advances. Alternatively, in a field showing 
diminishing returns, because of the lack of new ideas or of available tech- 
niques, the Council has to judge whether there is sufficient likelihood of 
discovering some fresh idea or new technique to justify further expenditure. 
In addition, through the Coimcfl’s structure of scientific committees, the 
fields covered are kept under running review. For example, the Clinical 
Research Board undertakes a series of monthly reviews on the lines of those 
undertaken by the Council, and the same practice is followed by the 
Tropical Medicine Research Board at its quarterly meetings. 



The Nature Conservancy 

51. The Nature Conservancy consists of a Chauman and seventeen members, 
with a Director-General responsible for the administration of its various 
activities. It has delegated certain responsibilities to three main territorial 
committees concerned respectively with England, Wales and Scotland. It 
is advised on scientific policy by its Scientific Policy Committee. There are 
other central and local committees concerned with finance, grants, photo- 
graphy and other matters. 



52. The Conservancy provides scientific advice on the conservation and 
control of the natural flora and fauna of Great Britain ; establishes, main- 
tams_ and manages reserves, including the maintenance of physical features 
of scientific interest ; and organises and develops such research and scientific 
services as may be necessary. The Council makes grants in support of 
research, in particular to university scientists, and awards a number of post- 
graduate studentships. 



53 The Nature Conservancy employs scientific staff on conservation work 
and research. The research, which is mainly basic in character, is undertaken 
at a number of research and field stations. Scientists engaged on research 
are b^ed also on the headquarters in London, Edinburgh and Bangor and 
at regional offices (see Appendix II). 



54. Because of its responsibihties for advising on the natural flora and 
fauna of Great Bntam and the establishment of nature reserves, the Nature 
Conse^ancy has to maintain a close liaison with a wide range of organisa- 
tions, mcludmg not only Dep^ents of central government, local goveLment 
orgaiusations Md the umversities, but also numerous bodies representing for 
example, landowners, naturalists, sportsmen and those concerned with 
recreation and amemty. 
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THE ATOMIC ENERGY AUTHORITY 

55. The Atomic Energy Authority (A.E.A.). like other statutory public 
corporations, is free from day-to-day Government control (subject to the 
power given to the Minister for Science to issue directions to the Authority in 
matters of overriding national importance), but differs from them in that its 
expenditure is met out of funds voted by Parliament on the basis of annual 
estimates. 

56. The Authority’s powers in the field of atomic energy are compre- 
hensive, and cover the production, use, and all forms of research into, 
atomic energy and radioactive substances and the disposal of radioactive 
waste. Its major tasks are to produce fissile material for the defence 
programme ; to conduct basic and applied research and development work in 
its own establishments for the nuclear power programme ; and to manufacture 
fuel elements for its own nuclear reactors and for those of the electricity 
generating authorities. On the defence side the A.E.A. develops and produces 
atomic weapons or components by agreement with and on behalf of the 
Ministry of Aviation. 

57. The A.E.A. consists of a full-time Chairman and Deputy Chairman 
and ten other members (four of whom are full-time). In addition to the 
Head Office in London there are five groups, each with a considerable 
measure of autonomy ; the Research Group, the Reactor Group, the 
Weapons Group, the Production Group, and the Engineering Group. 

58. The Authority concerns itself mainly with policy, including all major 
proposals for expenditure. The full-time members, together with the 
Directors and Managing Directors of the Five Groups, form a management 
committee known as the Atomic Energy Executive which, subject to policy 
laid down by the Authority, carries out the general management of the 
Authority’s affairs and co-ordinates the activities of the five groups, with the 
Chairman effectively in the position of Executive Chairman. 

59. The London Headquarters Offices are concerned with finance and 
accounting, general administration, commercial negotiations and contracts, 
patents, security and non-technical aspects of health and safety policies, as 
well as with the procurement of uranium and other special materials and 
with arranging collaboration with industry at home and with countries 
overseas. 

60. The Heads of Groups are responsible to the Authority, through the 
Executive, for the conduct, efficiency and well-being of their establishments. 
Each Group has a Management Board consisting of the Head of tlie Group 
as chairman, and the principal officers of the Group as members, together 
with a representative from each of the other Groups and from the London 
Office. 

61. The Deputy Chairman is responsible for scientific and technical co- 
ordination throughout the Authority ; the Member for Weapons Research 
and Development for the weapons research and development programme ; 
and the Member for Reactors for the design and development of reactors, 
in addition to other responsibilities described in paragraph 64. 
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62. The Deputy Chairman exercises his responsibilities through the Research 
Policy Committee, of which he is Chairman. The remaining members of the 
Committee are the Director of the Research Group (who is also the Director 
of the Atomic Energy Research Establishment, Harwell), the Directors 
of the Atomic Energy Establishment (Winfrith), the Dounreay Experimental 
Research Establishment, the Atomic Weapons Research Establishment, the 
Deputy Managing Director, Development (Reactor Group) and a repre- 
sentative of the Production Group. The Committee’s task is to inspect the 
progress of research work in the various establishments and laboratories 
(listed in Appendix II) and to advise the Authority on the total research 
effort in manpower and money, its distribution between subjects and 
between establishments, and the priority to be assigned to particular items. 

63. The Research Group carries out basic and applied research (other than 
research on atomic weapons). Some basic and much applied research is also 
carried out by the other Groups of the Authority. The Management Board 
of the Research Group formally handles all major policy questions, supervises 
the expenditure of the Group’s budget and is responsible for the control of 
research and development throughout the Group. 

64. The Reactor Group is respnsible for the design and development of 
reactors and for relations in this field with industry at home and abroad. 
The Group includes the Dounreay Experimental Research Establishment 
and the Atomic Energy Establishment, Winfrith, and is also responsible for 
the work of the laboratories at Risley, Springfields, Culcheth and Windscale. 



65. The Weapons Group carries out some civil research in addition to its 
main work on weapons, and the Production Group some research in aid of 
factory processes. The Engineering Group’s responsibilities include the 
design of plant and buildings and the design and inspection of fuel elements 
for production purposes. 



66. The Authority has many contacts with industry, in particular with the 
indi^trial consortia set up to undertake the construction of nuclear power 
stations. Considerable numbers of professional and technical staff from 
mdustry work alongside the Authority’s own staff on particular projects. 
Close contacts with the electricity generating authorities are also maintained 
and fte Authority collaborates with a number of Government Departments 
and Research Councils on research into health and safety problems in the 
atomic energy field and on the industrial use of radio-isotopes. Through 
contracts for extra-mural work, links are maintained with university scien- 
hsts who also make frequent use of the large experimental installations at 



f p f “ade in Chapters IV and V to the way in which the 

estaMSfeSs development programmes 



The National Institute for Research in Nuclear Science 

National Institute for Research in Nuclear Science (NIRNS) 
set up to provide for university scientists large scale facilities which were 
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beyond the reach of individual universities. It is financed through the vote 
of the A.E.A, but is not controlled by the Authority. The Institute’s Ruther- 
ford Laboratory is situated just outside Harwell. 



GENERAL ADVISORY COMMITTEES 

69. There are two main bodies which advise the Government on general 
policy; on the civil side the Advisory Council on Scientific Policy (A.C.S.P.). 
and for defence, the Defence Research Policy Committee (D.R.P.C.). The 
A.C.S.P. advises the Minister for Science “ in the exercise of his responsibili- 
ties for the formulation and execution of Government scientific policy”. 
It has no executive responsibilities. The Council includes scientists drawn 
from the universities, the colleges of advanced technology, industry and 
Government service, including the Secretaries of the Research Councils and 
the Director-General of the Nature Conservancy. 

70. The D.R.P.C. advises the Minister of Defence and the Chiefs of Staff 
“ on all scientific and technical matters which may affect the formulation 
and direction of defence policy ”. It is also charged “ to keep under review 
the defence research and development programme so as to ensure that it is 
appropriate to current defence policy having regard to available resources ”. 
It is thus responsible for the oversight of the defence research and develop- 
ment programme as a whole and for the allocation of inter-Service priorities. 
The Committee is under the chairmanship of the Chief Scientific Adviser 
to the Minister of Defence, and includes representatives of the Chiefs of 
Staff and the Scientific Advisers and Controllers responsible for research and 
development in the Service Departments and in the Ministry of Aviation. 
Thus all its members are officials with executive responsibilities for various 
aspects of research and development. 

71. There are also a number of other bodies concerned in an advisory or 
co-ordinating capacity with particular aspects of policy — or with policy in 
particular areas of research— for example, the Overseas Research Council 
(see footnote to paragraph 28) and the Steering Group on Space Research, 
set up to assist the Minister for Science with his task of co-ordinating our 
space research effort. 



RESEARCH AND DEVELOPMENT IN TERMS OF MONEY AND 
MANPOWER 

72. Table I shows the total expenditure (capital as well as current) on 
research and development by Government Departments and tlie Research 
Councils. University research financed by the Treasury grant to the Univer- 
sity Grants Committee is not included, nor for security reasons is expen- 
diture by the Atomic Energy Authority. 
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TABLE I 



Estimated expenditure (1960/61)* on research and development 



Government Departments £m 

(a) Defence Departments(^) 242 

lb) Civil Departments 12 

Research CouncDs(^) £m 

A.R.C 6-4 

D.S.LR 15 -1 

M.R.C 4-3 

Nature Conservancy 0-5 26 

National Institute for Research in Nuclear Science (N.I.R.N.S.K®) ... 6 



£m 286 



Notes Q) Includmg extra-mural work of about £I75m. in industry and of about £0-5tn. in 
the universities and other non-profit-making organisations. 

(®) Including grants to post-graduate workers, for special researches, and to industrial 
research organisations. 

(*) Including non-recurrent expenditure of £4,500,000. 



73, Table II shows the scientific manpower employed in establishments 
under ‘tihe a^gis of Goviemimenrt; Depantmienlts .and the Researcih Counciils 
(but exdudiing itbe A.E.A.). Coilunin A dnoludes, brioiadily speiaifcilng, afl 
thoBc who have studied science up rtoi ait ieasit G.C.E. Advanced level. 
Column B is irasitrkited, in general, (to ithose wath First and Second Class 
Hono-uns degneeis or equivalent quialificaitnons. 



TABLE n 

Research and development effort in terms of manpower (as at 1.4.59) 
Col AQ-) 



Col BO 



5,270 

2,200 



- say 4,400 



1,900 

900 



- say 2,300 



Government Departments 

{a) Defence 

\b) Civil (approx.) . . . 

Research Councils 

A.R.C 

D.S.LR 

M. R.C 

Nature Conservancy(®) 

N. I.R.N.S.(") 

Notes p) Stafif in the ScientiSc Officer Class and the Experimental Officer Class of the 
Scientinc Civil Service (whose duties and qualifications are set out in Appendix VII 
and theu equivalents in the A.R.C. and M.R.C. Also included are staff with 
degrees in engineering and those who have satisfied the examination requirements 
”^?°^bership of certain professional bodies such as the Institution 
(v\ Engm^rs; and, for the M.R.C, medically qualified research worker.*!. 

' ^ e^uTSs fn SJ Sta and Experimental Officer Class and its 

Including conservation staff. 

^ ^ an^)^* 1.1.61 (excluding engineers engaged on design, construction and mainten- 

74. Eaoli quailified ^ resaamcih worker dm «he physical Boiances noranalUy 
needs mare supporting staff tthan (his oppoisite miunb«r iini the biiiologdcail 
sciences. Thus, whereas im Column A the D.S.I.R. total is more than, twice 
as lOTge as that of the .M.R.C., in. Column B the D.S.I.R. figure is only 
shgMy larger than the M.R.C. figure. Similiarly, defence resoaroh and 
developmenit accounts fo r nearly half the total sciemtiific and 'technical man- 

the Revenue Departments (1960-61); Memorandum bv 

09^60 H-M.S,0. 16th February. 1960 and avU Esttaates 

froS^i Amual^p estimates for the Research Councils were taken 
irom me Annual Report of the Advisory Council on Scientrfic Policy 1959-60 (Appendix E). 
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power as defined in Note (i) but only for about two-fifths of those with 
the Wgher quaidficatioms. 



ALLOCATION OF EFFORT BETWEEN BASIC RESEARCH. 
APPLIED RESEARCH AND DEVELOPMENT 



75. We lasted the Research Ooumoiils, the A.E.A. and the main Goweammeint 
Depantaienits engaged in reseairdi and devedoipmemt, ito estimate the pro- 
poirtjoin of their total effotit — 'iin. teirms . of manpowieir and money — devoted 
to basic reseanch, appiUed research, and develop'mienlt respectively (using the 
defimidons given an Chapter I as a guide). The replies lare not strictly 
ooimpiaraiMe, buit the figures in Tables III and IV are, we thinh, leasoniably 
reliable as broad approxdmiations. 



76. Table III shows the allocation of current expenditure between basic 
research, applied research and develapmenlt. In defence, expeoditune on 
devaloipmenit pnadoiminates, wihile expenditure oin basic research accounts 
for only la smiaill iproipotltion. Ooniveirsiely, the Research CoiunniJs devote a 
high proportion to basic research and spend relatively little on develop- 
ment. 



TABLE in 

Allocation of expenditure between basic research, applied research 
and development (1959/60) 



Government Departments 

(а) Defence 

(б) Civil (very approx.) 

Research Coimcils(’-) 

Atomic Energy Authority(®) (civil only) 

Nofes (^) Excluding N.I.R.N.S., and D.S.I.R. grants for university work and to the industrial 
research associations. Including N.I.R.N.S. the percentages are basic 55 %, applied 
41 % and development 4%. 

(“) Excluding N.I.R.N.S. 



Basic 

% 


Applied 

/o 


Deve, 

% 


1 


19 


80 


5 


45 


50 


40 


55 


5 


20 


50 


30 



77. Iia teims of soionitiific and iteohmiiiciail mianjpo'W'&r Itihc piroiportiion of effort 
devoted itO' basic reiseairoh jfni Govoimimenit csitiaiblisilimeintts' ds redatiiveily Iii.giher, 
amd itihe p-ropontiion on dieveiloipm,©n(t is eoiirespoinidijnigly dower, than tihe 
proportions in terms of finance, as shown in Table IV. This is due to the 
large amioiiot of dieveilotpimenit work cairritod louit ini induS'txy for the Govemr 
inenit Deipartmien'ts cioocerned, ipiarticulairly ithe Defence Departnienftis. On 
the other hand, these differences are far less marked in the A.E.A., which 
canrieis ooit a ircliaitivedy iarge amoiunt of development work in its< own 
esftaibliisihinienitis. 



TABLE IV 

Analysis of manpower(^) allocated to basic research, 
applied research and development (1959/60) 



Government Departments 

(а) Defence 

(б) Civil (very approx.) 

Research Councils(‘0 

Atomic Energy Authority(°) (civil only) .. 

Nd/«s O As defined in Note (^) to Table II. 

C) Including N.I.R.N.S. these percentages would be basic 42%, applied 53% and 
development 5%. 

(») Excluding N.I.R.N.S. 



Basic 

% 


Applied 

% 


Develops 

% 


3 


48*5 


48-5 


10 


60 


30 


40 


55 


5 


15 


50 


35 
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CHAPTER III 

BASIC RESEARCH 



78. The main questions discussed m this Chapitieir ame idhe exiteinlt to' whiah 
Goveinnimieinit research esltiaiblishimeinlts sibouild HjliemBelves engage in basic 
research, :and how maniagemenit can best stimolaite, gpide and help the 
resaaroh woirkier. Becianse work of ithis kind predoiniinaites im the activities 
of the M.R.C. and the A.R.C., the obsiecwaitioims we make in this Chapter 
are focused on these two' organiisiatioinis. We shotuid make dit oleair, however, 
that all Go-vornment research estiaibl'ishiments undertake a oartain amomt 
of basic work. The Atomic Energy Authority’s direct effort* in basic 
research, carried out mainly at the Altomic Energy Resiearoh Establishment 
alt Hanvell and at the Atomic Weapons Researchi EstaWdsihmeint at Alder- 
miastoin, is oonsideraible. Simiilaidy, a mimiber lof reisearoh establisihmeints 
of D.S.I.R. and of Government Departimienits devote ai ooimipairatively high 
proportion of fiheir total reBouroes to baisic sdientific work. In tihe case 
of D.S.I.R. this is 'true of the Naiti'onal Physical Liabo'raitory land of the 
Geological Survey ; in the case of defence establishments, of the Micro- 
biologioa'l Resaatoli Establishment at Po'rton, ithe Royal Aircnaitt Bstaibfch- 
ment at Fiarniborough, 'the Royail Radar Establisbmenlt at Mailvern- and the 
Admiraility Research Laboratory at Teddington ; and, Ito take one example 
from civil Departments, of ife British Museum (Natural History). 

79. The Itoital res'Ources wibich the Goivernmiant devioites to basdc research 
cannot be oailculalted exactly. But if we 'Talate the “ 'basiic research ” pec- 
oeinitiages in, Table III of Chapiter II ito the expenditure figuiresi in Table I 
of the isame Chapter we oihtain 'soime indication of the arn'Oiunt orgiani- 
sations wholly financed -by Government spend on such work (excluding 
expenditure by ithie Atomic Energy Authority). This lis ishown 'in Taibfc V. 

TABLE V 

Government Departments 

(a) Defence^) 

(b) Civil (very approx.) 

Research CouncilsCO 

National Institute for Research in Nuclear Science(®) 

£16,750,000 

Notes (^) Including extra-mural research contracts. 

(®) Excluding grants by D.S.I.R. for university work and to the industrial research 
associations. 

(®) Including non-recurrcnt expenditure of £4,500,000. 

80. As molted in Chapter I, we disitiiiniguish “ pure 'basic reseiaich. ”, by which 
we moam baisic resoarch carried ouit for tihe sole purpose of indeasing 
sciiedtific knowiledge (and wiitih mo dimniediiajtely lecoignisable field of appli- 



£ 

2.400.000 
600,000 

7.500.000 

6.250.000 



* Tliat is, excluding the work of the National Institute for Research in Nuclear Science. 
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caition), frcmn “ objective haisic meseairah ”, by whioh we meain ihaisic nosearcih 
stimulated pmmarily by some praatical need 'in a field 'Of 'potential appli- 
calti'on. While the graaiter part 'Of 'Go'Vemimierat 'basic rase’arcti can probably 
be regarded as “ 'Objective basic ” in 'Chiamaiater, we have found it nsef'Uil to 
distinguish between ithie two caitegoiriies in 'Oonsddering hoiw far Goveimimenit 
lahoraitoiries should itbemselves engage 'in 'basic research. 

Extent to which Government Establishments should engage in Basic 
Research 

81. In our view, pure basic research is best ’canried out in the enviroimnent 
of a 'University rather than in that 'Of la Govemmemlt research establishiment. 
It is a charaoteristic 'Of uniivoiisiities that they provide their members W'iitih 
the necessary freedom to 'pursue any line 'of enquiry ithey wish tO' follow 
and. 'broiadly speakmg, lat whatever 'paoe their 'inicliniali'Oinis 'dictate. In the 
cho'ice of work la res'earch worker 'in la university need take no acoount of 
the needs of industiy 'or of natioimal priorities. Noirmially he is free from the 
imm'ediate 'pressures 'exerted 'by those ■oonioemied with the apiP'licati'OinE of the 
results of his wO'rk. CoHeagues who work in his 'O'Wm 'and related disci- 
plines provide a vital stimulus ia,nd can act as taiuahstones for new idea's. 
We do Doit, of 'Course, suggest [that oo'mpara'ble cO'ndiitioins oanoot be estab- 
lishe'd outside the .acadomiic world, but they are far Jess likely to be realised 
either in Government or indusitrial research e'staiblish'ments, 'the justificaition 
for whose existenoe is 'that they 'bring science to bear on the solutioin of 
relatively dmim'ediate practical problems. 

82. While pure basic research should seldom be their direct concern, 
Government scientific oirgainiisiatiO'ns sho'uld nevertheless len'courage :anid sup- 
port such research in fields which lap'peiar to niaed ass'isitance. In particular, 
we bel'ieve that Go'Vemmiemt reseairdh orgianisaitioins have a major part to 
play lin p'rO'Vi'ding costly reseairoh equii'P'menit which is beyoind ithe resiouroas 
'thiat could reasO'nably be made laiVaiHabJe to' a isimgle umiversity or group of 
universities. This kind of help is illusitra'ted by the 'amranigemenlts which 
have 'been m'ade through the A.E.A., in their own estaiblashments and by 
way of the National Institute for Res-eairoh in Nuclear Science. 

83. Unlike what we call pure basic resaairoh, objective basic res'earoh, 
undentak'sn in 'order to try to ffl :a bniown gap in a field -of potential prac- 
tical imp'Ortainoe, is ytery much the diireot 'OOncem 'of Go'vernmenit research 
'OTigan'i'satd'Ons. It is, of course, also tihie con'cein of inidiustrial labora- 
tories .and, ito la certain extent, of the universities. Its great im'poirtance to 
Govemimont science does not, 'however, mean that Government organi- 
sations should arrange for their own establishments to undertake, either 
wholly or partly, all such research. 

84. If objective basic research is to be carried out with any real 
prospect of success it cannot be treated as a simple routine activity. 
Generally speaking, it is as intellectually demanding as is pure 
basic ^ research. It requires for its success the highest intellectual 
qualities ; imagination coupled with doubt, flexibility with persistence, 
and precision with daring. Its pursuit within any establishment is. 
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therefore, justified only if the staff includes first-class research workers 
whio lane in dose laind ooinisitanit itouah with other sciaatists working in nelatted 
fields of pure basic nesearcihi. If this condition is noit satisfied, the quality 
of ithe lobj'ecitiive basic research carried oiut in Goivenmieint esitablishinenits, 
whose main oonoam is bound toi be applied research and developmeint, is 
likdy to be poor. This risk becomes all ithe greater the more work is 
carried out either by small groups or by individuals who are isolated from 
their colleagues on the applied side, and from work corresponding to their 
own in the universities. 

85. Subject to the general proviso' referred to in the preceding paragraph, 
the following circumstances, in our view, justify the undertaking of 
objective basic research in Government research organisations : — 

(а) Where the Government has a prime iiesponsibility, as in ithe setting 
of physical and pharmacological standards or, in the field of 
astronomy, for the compilation! of the Nautical Almanac, 

(б) Where 'the .national interest requites a major and early advance into 
a new field, or a greater effort in an existing .field, especially where 
substantial expenditure is involved and where the results ate likely to 
be of value to many users. 

(c) Where the basic studies involve the use of expensive facilities which 
are already available (or largely available) at Government establish- 
ments. 

{d) Where a new organisation or oomibination of scientific resources is 
required which is beyond the capacity of any one university or group 
of universities as, for .example, in certain fields .of ecology. 

(e) Where there are s.pieoial advantages in linking the basic work with 
related applied research projects. It may be, for example, that equip- 
ment (including, in. agriculture, .experim'ental stock and field plots) 
and supporting Steffi could be shared. Under this head, there may 
.also be oases in, Which the bringing together of basic and applied 
research in a .Government .establishment may be the best, or o.nly, 
practical way 'of avoiding the .dangers .of isolated, watertight compart- 
ments of .highly specialised work ; or of securing the obvio'us 
advantages, such las .mutual intellectual stimulus, of combining those 
.engaged in basic research and those engaged in applied research in.to 
a .team. In such cases, those carrying .out basic research can also 
act as a link with those working in similar and related fields in the 
universities ; we shall be repeatedly stressing in our report the 
importance we attach to such links. 

(j) Where security oonsddera.tions preclude university staff from co- 
operating with men engaged in particular lines of defence research. 

86. We dio not. of course, suggest that this is a oomprehensive list of the 
circumstances which would justify Government establishments undertaking 
a research project of an “obj.ective basic” character. For example, the 
best qualified staff for a particular job may be available only in a Govern- 
ment establishment ; or only a Governmenit establishment may have ready 
to hand the resources needed if the results are to be assured within a 
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limited period. Again, there may be occasions where problems can best 
be tackled on a multi-discipline basis, and where the necessary oo-openative 
effort can most effectively be orgamisied in a large institute which no single 
university could finance. 

87. Cornespomdingly, we believe that Government laboratories derive 
much of value through arranging for the carrying out of O'bjective basic 
research in a university or some other appropriate laboratory. Extra- 
mural contracts of this kind are neither a “second-best” nor a sign of 
inadequacy on the part of the Government research organisations con- 
cerned. The links they help forge with universities are valuable to Govern- 
ment laboratories, at the same time as the university scientist benefits by 
being made aware of the potential practical value of particuliar advances in 
knowledge. The ideal situation is perhaps achieved where a Government 
organisation can justify the undertaking of some objective basic research 
within its own establishments and at the same time sponsor related extra- 
mural work at a university. 

88. In the course of our enquiries we often had impressed on us that 
many, if not most, young research workers with high qualifications want 
to do basic research. ;and that the opportunity to undertake such work is, 
therefore, lan important factor in the recruitment of new graduates (or of 
those who have recently acquired higher degrees) to research establish- 
ments whose primary interests are clearly in applied research and dievelop- 
ment. However much they may be attracted by the problems arising in 
a field of applied research, many research workers feel that their reputa- 
tion as scientists requires that they spend at least part of their working 
lives in contributing to’ the advancement of fundamental knowledge. For 
this reason, so it has been suggested to us. Government research establish- 
ments should ensure that their programmes include sufficient basic research 
to attract and retain a reasonable share of outstanding scientists. It is 
also held that the stimulus which the outstanding man can. provide through- 
out an establishment is at least as important as the direct contribution 
made by his personal work. 

89. We have some sympathy with this view. But we do not agree that 
Government resiearch establishments should undertake basic research just 
because it might help recruitment and provide an intellectual stimulus for 
the staff. Indeed, if the promise of such work ever became an overt 
inducement to recruitment, we suspect that it would lead only too often 
to so-called fundamental work being pursued in a back-water remote from 
the main stream of scientific activity >and with little concern, for practical 
applications, and tliat in the long run it would .neither help recruitment 
nor provide an effective intellectual stimulus. Governm.ent laboratories 
with a good reputation should hardly have to go .out of their way to 
advertise the fact that, in the discharge .of their responsibilities, they 
provide ample opportunities for O'Utstanding men to. undertake basic 
research. 

90. We .therefore recommend that Government rese'arch organisations 
should ask the Directors of their establishmients to be guided largely by 
the considerations set out in paragraphs 84 to 86 in deciding wheth.er to 
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undertake a new project in basic research, and also to consider whether 
certain of their established lines of basic research, if they are to continue 
might not be transferred to a university. 

The Role of Management 

91. Our view, then, is that so far as basic research is oonoerned. Govern- 
ment establishments should ooncentrate on objective basic as opposed to 
pure basic research, i.e. on work which falls within the general objectives 
of the establishmient concerned. 

92. As we have said, work of this kind can be just as exciting, rewarding, 
and intellectually exacting ,as pure basic research. Por example, there is 
the work of the National Physical Laboratory on the properties of existing 
materials and the synithesis of new materials under high pressures; that 
of the Royal Radar lEstablishment on the effect of controlled impmities 
on semiconductors which has led to the development of sensitive infra-red 
detectors with extremely rapid response time ; the discovery, at the National 
Institute of Medical Research, of a natural substance (“ interferon ”) showing 
antiviral activity against a wide range of viruses ; and the immunological 
work on anthrax which has been carried out ,at tlie Microhiological Research 
Establishment. We hope that all those who are in responsdble positions 
in the world of science, both outside and inside government, will help to 
bring home both to young science students and to the public generally the 
worthwhileness and importance of objective basic research, of which we 
have mentioned but a few exiamples, carried out in 'Government research 
organisations. 

93. For a laboratory to achieve a reputation for its basic research the 
first essential is to recruit and maintain a flow of first-class research workers, 
and to encourage them to develop their interests within the general field 
with which the .establishment is concerned. The main problem facing 
management is that of reconciling the individual worker’s desire for freedom 
from control, with tactful guidance designed to maintain the “ objective ” 
character of the work. 

Selection of Projects 

94. Within an establishment’s allotted field, and provided the resources 
made available are commensurate with the importance of particular pro- 
grammes, the choice of specific projects should be left in the main to the 
research workers themselves. This is, in fact, what is usually done. It is 
not so much a recomm.endation as an endorsement of accepted practice 
when we affirm that Directors should be given as much freedom as possible 
in determining the basic research programmes of their establishments, and 
that this freedom, with the reservations we have just made, should be 
delegated in turn to the research workers themselves. 

95. At the same tim.e, individual research workers and Directors, and 
their opposite numbers in Headquarters, should always be aware of the 
practical significance of the objective basic research which they encourage. 
This necessity is obvious — if not always achieved — in the case of applied 
research. If the factor of “ relevance ” is to be appreciated by those who 
encourage and who undertake objective basic research — and this criterion 
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of rdevamc© is fhe fflaiin diisfiniguiisilimg feature between “dbjeotive” baisic 
research and “pure” basic research— they must have the opportunity for 
direct personal contacts both with those concerned with related applied 
research and development, and with the ultimate user. This policy is, w-e 
understand, followed by, for example, the Agricultural Research Council, 
which encourages all its research staff, including those engaged on basic 
work, to establish personal contact with individual farmers as well as 
with the officers of the National Agricultural Advisory Service. Many and 
varied contacts have resulted, and we are informed that as a result the 
examination of agricultural research requirements, which is formally the 
responsibility of the Joint Committee of the A.R.C. and the Agricultural 
Improvement Councils, rarely brings to light problems of which A.R.C. 
research workers are not already aware. 

96. From time to time, management may also need to bring a more positive 
influence to bear in the process of identifying the need for basic research 
and in determining programmes. For .this purpose the techniques which are 
used by the Medical Research Council seem appropriate. As described 
in Chapter II, the Council each year considers a list of special topics to 
be reviewed in the following year at successive monthly meetings. We are 
told that the emphasis .of these reviews is not so mudh on a retrospedtive 
report as on a survey of hkely developments, seeking to foresee sources of 
new knowledge and opportunities for making useful advances. 

97. Unfortunately, however, the main defect in certain fields does not seem 
to be a failure to identify the need for new knowledge and to arrange for 
the relevant work to be undertaken by a particular research organisation. 
For, while areas of ignorance may often be well recognised, any attempt 
to eliminate them may be frustrated by the lack of research workers willing 
to enter the field. A vicious circle .then develops. An area of science which 
has been neglected and which lacks glamour will have few growing points 
to which research workers from other fields might be attracted, and thus 
becomes starved of the stimulus of the new men with new ideas essential 
for the creation of such growing points. In addition other factors may 
hinder the right kind of development. For example, the amount of dental 
research undertaken in this country is very small in relation to the cost 
of the dental services. The system of education and training for dentists 
does not seem to incline students towards research, and the financial rewards 
for dental practice are no doubt a powerful counter-attraction. Further- 
more, those whose training in pure science (say. in physiology and bio- 
chemistry) leads naturally to a research career are unlikely to be attracted 
to research in dentistry, which may be thought to have a rather narrow 
range and to offer few obvious opportunities of achieving recognition in the 
academic world. 

98. To some extent the same considerations apply to research on mental 
illness, where the need for a greater effort is now widely recognised. The 
M.R.C. has recently taken some steps to remedy the situation, and the 
proportion of its funds spent on mental research has doubled since 1956-57. 
But much remains to be done. For while research expenditure in this field 
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still amounts to little more than £200,000 a year, the mentally sick take up 
about half the hospital beds in the country. 

99. These problems are certainly the concern of Government. But their 
solution is hardly just a matter of management. If unpopular fields of 
science of great social importance ate to be dealt with effectively, all the 
Government organisations concerned will have to be judicious in their 
powers of persuasion and promises of financial assistance. If one cannot 
legislate for new ideas or “ break-throughs ”, at least conditions can be 
provided which would allow them to be exploited if they occur. 

REvinw OF Progress and Programmes 

100. Directors of establishments should be afforded as much freedom as 
possible in progressing their projects of basic research. Generally speaking. 
Headquarters control should be limited to the initial approval of the man- 
power requirements and the level of annual expenditure involved, and to 
the subsequent review of biennial or annual reports of progress. Where, 
however, basic research conducted by a Government Department is carried 
on in several establishments, the basic research programmes of the various 
establishments should also be brought together and effectively reviewed each 
year by the chief scientific adviser to the Department. 

101. The programming of basic research thus places a heavy responsibility 
on Directors which cannot be delegated below their most senior staff. 
Moreover, it will involve the tegular exercise of personal judgment on 
questions which can bo posed only in terms of probabilities. It is of the 
nature of basic research that, generally speaking, neither complete success 
nor total failure is ever certain ; nor can the rate of progress be forecast 
with any confidence. Nevertheless, if the “ objective ” character of Govern- 
ment-conducted basic research is to be maintained, and resources are to 
be used effectively, it is essential to review progress from time to time. To 
this end, we recommend that it should be accepted practice for Directors 
of research establishments to prepare rough time-tables when approving or 
reviewing programmes of basic research. A series of check points should 
then be agreed with the research workers concerned, and Directors should be 
systeimatiio and rigorous in Che reviews conducted at these agreed points. 

102. Apart from the possibilities of control which such reviews provide, 
and the occasions they offer for discussion and guidance, these reviews 
serve two other important purposes. On the one hand, they can ensure that 
sufficient effort is being deployed where valuable results seem likely ; for 
even in basic research the prospects of success may be increased by 
strengthening the staff engaged on the programme. Furthermore, when a 
“ break-through ” occurs, it may often be important to expand the work 
rapidly in order to bring forward the time when its application can be made 
effective. Staffing arrangements should be sufficiently flexible to assist these 
processes. 

103. CcwTaapondiingly, periodic reviews slh^oiuld be used to ensure that 
resources are not being wasifed on researdh whei© progress is unlikely 
because of Che lack of neiw ideas or the necessary tedhin'iiqiues. It may be 
difficuilt for a Director to teinminate a basic research iprojeot without wounding 

22 B 3 



Printed image digitised by the University of Southampton Library Digitisation Unit 



32 REVIEW OF PROGRAMMES OF BASIC RESEARCH 



tihe amour-propre or sihiakinig tihe oonifidenice olf soaiie maniib&ns of bis staff. 
But this is an iaesceipalWe leiSponsiHUHy of mianagement if the W'Ork of 
an esitalWisihin'ent ils to be diredted to specific, even if broad, ends. To 
lessen the danger of frustratinig the reseatdh-woiiiker, however, it is always 
useful to alilow thoiae affected by a decision to bring tlioir work on a 
project to an end reasonable time to write up and publish the work they 
have done — given that it merits this recognition, 

104. TIhe freedom given to ithe Rireotor and his senior staff in determining 
the content and reviewing the progress of progiaimmes of basic reseaodli 
maikos it essential, in oiur view, to arrange for an indapenident review to 
be made from time to time by outside experts in the work covered by the 
partiouilar establishment. The appropriate method will vary with the 
naitare of the work of the establishment and with the organisatran of whiicji 
the establishment forms part. In the M.R.C., for example, where much 
of the work is of an “ objective basic ” dhaiTacter, such a review is oarnied 
out by the Oounoil .oveoy three or so years on the basis of detailed 
progress reports by the Direators of research 'Unailis (and by meimibers of 
the Coundi’s extemial staff working indapandeatly). In the A.R.C., reviews 
are made every five or six years by independent ad hoc Visiting Groups 
appointed by the Counidii and indiuding user reipreseatation. We would 
not wish to lay down any general method ; what is important is that sucih 
an independent review should take place every few years. 
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APPLIED RESEARCH AND DEVELOPMENT: 
THE SELECTION OF PROJECTS 

105. It is oSten said that Biitish seientists are good at basic researdh and 
bad at davalopirag tliiair discoverjes. PeaiaiMin and nadar (and even noiclear 
energy) are frequently used as dtasilrations of tihiis genaralisiatiion. Other 
exaimiples, no doiulbt, loodld easily be found. Tlhe charge is attso' made 
that we do not spend enough money on applied researdh or develoipment, 
and that we dio mot attract enouBli of our b«t men to time aspects of 
soiemtific endeavour. Tlliis is partly due, so we ate tdd, to the success 
of the Royal Society and the universities in building up the prestige of 
pure science, and partly to the fiailute of ma,ny emfioyers — pairtiiouiliatly 
those whose firms depend on (he emipinical devdopment of craft tedmiques 
— ^to understand the part Shalt apiplded science can anid must play it their 
enterprises are to' survive. 

106. There is some trulth in all these generalisations. The imipoirtance of 

applied researdb and develoipment is certainly not widely enouiglh appre- 
ciated, and we believe that the skills they idemianid tend to be uindemrated. 
While it is true that aippliod soienoe usually breaks ilcss now ground than 
does basic resoar, dli, die qualitios, — ipersonal as well as scienitific — ^needed 

to make a success Of an important piece of .applied researdh or devaloip- 

menlt are not loss estiimiable, and no toss rare, than are those wlhidlt oharac- 
terise the higher fldghlts of hasiic resoardi. Of many impootanit and stimu- 
lating exaimipleis Of apifilded researdh carried out in Govemanenit researdh 
organisations we wouild monition file develoipment by the Safety in Mines 
Research Establishment of “ foam plugs ” as a fire fighting technique ; the 
work on diffraction gratings at the National Physical Laboraltory which has 
enabled the National Enigineerinig Laiboratory, in ooillaboration with industry, 
to improve the precision of control of madhUnie to,ols ; the production at 
Rotbamatad Experimental .Slaition of virus free plants of considerable 
practical application, e.g. a virus-free strain of King Edward potato with 

a yield ten per cent higher than the normal stock ; and the opening up 

by the Post Office researah staff of (he possibiliWeis of long-distance Irans- 
mi'SSii'On using cincolar waveguides, whoraby a large niuimber of 'Signals 
can be Iransimiitted simiuiltanooiuBly through a guide of only a few inches in 
diameter. 



107. Some incluBtries — notably (he aircraft, dhemlioal and eleotrioai indus- 
tries — now devote large sums of money to applied leseiar'di anid develop- 
ment. Thiougih the m'adn effort of (he uniiversilttes is, and should be, on 
basic reiseardi, (hey also do a certain aimounit of applied researdh. The 
oolleges of adivanioed tedlimioiloigy. working d'Osely with industry, also intend 
to develop work of (his kind. 

22 B 4 
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108. The Governimenlt has oleady got to keejp an eye on ttoe praoticai 
application of scienltific disociveiy so as to siftmilate wfaiaiie necessary, and 
to ensure that tihe scientific organisations- whddh it finances are as effecitive 
as they should be in reaping the benefits of basic research. We are not 
satisfied that aOil this is being done as weld as it oowid be. 

109. At present Government organisattons spend annually about £30 millicun 
on appdded research and develioipment for civil purposes, and employ on 
this work about 4,500 sdentlsts and teahniodogisits. (These figures, which 
exdode the A.E.A., .are derived from Tables I to IV of Ohapter II.) 
D.S.I.R. and the A.E.A. are responsible for the larger proportion of the 
total of civil applied research and development wlhich is wholly fimaniced 
by Government Our Observations in this Chapter are therefore mainly 
focused on them, wdith special emphasis on te way the former manages 
applied research and the latter development work. What we have to say 
is, however, also relevant to some of the work of the other ReseaTOh 
Councils and of a number csf Government Daparttnenits, in particular, the 
Post Office, the Ministry of Agriculture and the Miniistiy of Power, as 
wdl as the Dapaittaienite which are responsible for defence research and 
deveiiopment. 

110. As we have already said, the soientisit engaged in basic research can 
generally foBow hiis own bent. In applied researclh, and still more in 
development, both speed and the intereats of the ultimate user of the work 
oome more prominently into the picture. It is therefore wiith the relation- 
ship between the user amid those responsible for the management of research 
that this Ohapter is largely concerned. 

111. Although -the objeotive may be clear, the path of applied research 
and development is far from easy. This is especially so when circum- 
staffloes exert continuous pressure on ffie potential user, farcing him to seek 
ipremalnreiy for “ hiaidiware ” near -the frontiers of know'ledige. This is a 
common experience in the field of defence. It is equally so in certain 
civil fields, e.g. atcanic reactor developmenit. The satisfaction of some 
practical objective frequently requires new materials, new methods and 
pcdhaps ev-en new tedhmoiogies. New conditions emerge under which con- 
ventional materials or equipment have to be used, e.g. very high p-rassures 
or veiy low temperaitures. Thus, estimates of effort and the rate of likely 
progress are often far from easy to forecast. It is inevitable that some 
projects will be started which in the end prove to be more costly, and 
which tie up more soaroe manpower, than was envisaged when the decision 
to embark upon them was taken. While techniques c»f management should 
be designed to reduce uncertainties as far as possible, they cannot, by the 
very nature of the iprocesSies involved, always -be successful. 

112. Much of the work of D.S.I.R. consists of applied research, and many 
of its stations are oonoemed with a wide range of problems of interest 
to a variety of pOtenitiai users. D.S.I.R. embarks relatively seldom on 
actual development, wh'ich is normially stimulated by the specific demands 
of a single user or group of users. On the other hand, the A.E.A., whioh 
is oonoemed with a much more homogeneous group of problems than 
D.S.I.R., devotes about one-ithird of its total civil effort to development. 
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113. The Atoimic Enaiigy Aiuilhoirity datennii-nes its research and devefop- 
menit programme mainly by reference to the needs of four prinoip'al niseirs 
or groiitps of nsiers ; first, the Miniisitiy of Aiviation for niu'clear weapons ; 
seoo'nd, the electri’oiity generating a/nthciriities for their niudlear power pro^ 
granx'ines ; third, mediicai and .agriouilturall antibonitias and .indnstry for tihe 
production and use of radio-iisotopes ; and fourtli. Government Dapiartments 
•and other organrsations for heal'th and safety proiblams associated with 
the^ i^e and 'transipoirit of radioactive miateriailis. The remaining re'seiardh 
activities at the Authority oo'ver all the other asipaots of the general com- 
miltment “ to produce, use and dispose of atomic energy and oainry out 
reseairdh into any matters oonneated 'iherawiMi ”, inoludiing •wo^rilc on 
controlled thermonuclear fuision. 

114. _ The main projects in the programme of the A.E.A. are selected in 
the light of the needs of these various users, and the volume of siupiporting 
worik is determined by the amount of basic researdh wihinh exiperienioe 
suggeiste will be required to provide the necessary diata. Sd'oation and 
priorities of projects are dotermiined biy theiir relation to set objeOBives 
(e.!g. Ae need to produce a power reactor of given perfo'rnoance) and to 
the time scale within wlhddh Che objeotives have to be met. In reactor 
development, where there is a limit to the number of directions in wihidh 
resoiuroes can p'rofltalb'ly be dapiloyed, .the Audhiority is admised by the 
Reactor Programme Oommittee, whose chairman is the Ghakmon of the 
Authority. Wlithiin -the set policy on raactor development determiined by 
the Auth'Oiiiity, and subject to the responsibility of the Reactor Group 
Bo'ard of Managiement, the Devdlopment Polioy Oommittee, chaired by 
the Member for Reactors, decides the action required and reviews progress. 
Other committees, or working parties dealing wMi , particular aapeots of 
•the reactor systems being developed by fee Authority, report to the 
Development Policy Oommittee. Lesser projects aan be initiated by indivi- 
dual e'StaWisihmeatB, but only wiiithin the pro^aoime approved by the 
Authority, and subject to the approval of the Board of Managamemt of the 
G'roup oo'ncerned. Through the Nuclear Power Oollalboration Oommiittee 
the Authority maintains close contact with the industrial consortia and with 
'the el.eiotiuicitiy genCTaiting auithiorilies. 

115. The more varied responsibilities of D.S.I.R. make their problem of 
management far ni'Oire complicated. The Coundil of D.S.I.R. form's its 
views of user requirements on die expressed or iassnmed needs of industry 
for the kind of information on wihich industry will base its own applied 
research and development work ; on the research requirements which relate 
to 'public services such as roads and buildings ; on the needs of the com- 
munity genera.lly in relaMDin to such matters as air and water pollution, 
road safety, noise and fire control ; and on the specific need of Government 
Departments for information wliich may taflect administrative decisions. 
Proposals to open up some new field of research usually oome from Directors 
of stations and their staffs, or from their advisory boards and committees, 
less frequently from the Council and its committees and headquarters staff.' 
Proposals for new projects within an already established field of work come 
mainly from Directors and their staffs and advisory committees. 
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116. The pattern and scale of effort having beein, agreed by the Oouincd, 
the Director of a station is given a large measure of freedom to deternnine 
the details of his prognamtne and to support or stop subsidiary items of 
research. At some ateitions. Advisory Boards with a substanitial membership 
of scientists and industrialists assist the Directors in fonmulatinig the general 
programme. In addition, there are close contacts between D.S.I.R. and its 
stations on the one hand, and industrial research lassociaitionis oni the other. 
As an expenhneuit,. 'the Council set up about two yearns ago small Steering 
Committees to bear the responsitiiMty for the programmes of certain of its 
stations where special circumstances existed. These Steering Committees 
consist of a member of the Council, specialists from outside D.S.I.R.. the 
Director of the station concerned, and other representatives of D.S.I.R. 
The member of Counoil or the Deputy Secretary of D.S.I.R. is usually the 
Chairman. 

117. We imderstand that the puupose of 'these arriangememits is to bring 
the user or potentiial user into oo'ntaot with all leviete of the organisation, 
from the laboratory bench to the Council itself. Potential users should 
therefore have the opportunity of playing ithair pant in deterinining both the 
details of the programme of individual stations and the broad pattern of 
D.S.I.R.’s work. 

118. Our considerations of these .arrangements have stim'Uiated us to spell 
out the obKgations which fall on research establishments if they are to. keep 
in adequate .touch with other bodies engaged OH' related work aind with 
those concerned with the application of their results. We have also tried 
to define the obhgations which fall on potential users generally if they are 
to play a full part in maintaining an effective relationship with research 
estaiWikiments. 



Obligations falling on Research Organisations 

119. We consider that all Government organisations controlling establish- 
ments engaged in applied research and development should review their 
arrongemenits. iboth at Headquarters and at each of their researdh establish- 
ments. to see how far .they provide satisfactory .answers to the following 
questions ; — 

id) Are ithey .adequately informed of relevant researdh 'being done or 
planned in other Government research establishments, universities, 
colleges of technology, tadustrial research associations and individual 
finns ; and do they encourage organisations -outside the Government, 
either voluntarily or by extra-mural dontraots, to fill in gaps in the over- 
all research effort relevant to their respective fields? 

(fi) Are contacts with the administrative and executive branches of 
Government Departments, as users or potential users, adequate in 
practice as well as on paper? 

(c) Is their knowledge of industry sufficient to enable them to understand 
the user’s business and to hejp him to formulate his needs for applied 
research? 
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120. Any shortcomings— especially under ib) and (c)— may make it desir- 
able to arrange for secondment of some stall for short periods to adminislra- 
tive jobs in GoiverDmenit Departments, or to work in industry, in lorder to 
gain first-hand experience of what goes on “ on the other side of the fence 
This has bean done oocasdonally. We recommend that the practice should 
be developed as part of a deliberately planned programme of training for 
selected staff. 

121. One other aspect of the choice of projects as reflected in a recent 
innovation by 1J» Coiuncil 'Of Scientific and Industrial Research ; we refer 
to ithe reviewis undertaken by the Council’s Economics Committee of the 
needs for research and development in the machine tool and shipbuilding 
industries. One of the main themes of our report is that Govemmenit research 
organisations, working in close collaboration with Govemmenit Departments, 
should keep themselves continuously informed about the crucial sectors of 
the national economy, eslablish the dosest ipossiWe relationship with the 
users of research, assist them in identifying their needs, and help to persuade 
all the rdevant agencies — universities, colleges of technology. Government 
research establishments, industrial research associations and individual firms 
—to play their part in meeting tlie needs disdoised. We therefore welcome 
these reviews by the Econoimics Oom'mdttee and we reoomtnend. that 
D.S.I.R. should be supported in dits intention to undertake others like them. 
We hope that such reviews will not be regarded as isolated operations but 
will, with the co-operationi of industry, be carried out at appropriate 
intervals. As these reviews and the actions arising from them involve 
not only the Economics Committee and D.S.I.R. Headquartens but more 
than one of the Council’s stations, and often require also the co-operation 
of other Government Departments, some problems of organisation, may 
arise. We have been assured that D.S.I.R. is alive to this possibility. 

Obligations falling on the Users 

122. The osers also have obligations to .fulfil towards research organisa- 
tions catering for their needs. Many induslrialists serve on the coundls 
and advisory boards and commiittees of D.S.I.R. .and its stations. This 
sorViice by individuals is to be commended, but we .have the strong impression 
that in spite of these contacts, the needs of industry for, in particular, applied 
researoh are moit always brought effectively to the notice of Government 
researdi o>rgani.satioiis. 

123. We .therefore recommend that ind.ividual firms and the colleotive 
industrial organisations (employees as well as employers) should review 
the arrangements they have made to keep in touch with Governmeut 
research e.stablislMnents in the light of the following questions : 

(fl) On how many occa,siions during, say, the last three years have 
requirements ■been brought to the notice of GoTOrninent re.search 
organisations? 

(b) Is the miaohincry for formulating irequiiremQnt.s siafetaotory, and are 
there adequate links in this respect wiitliin the .industry between those 
■respo.ns«ble for general policy and those responsible for researoh? 
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(c) Has consideration been given to the value, to certain circumstances, 
of seconding industrial researah staff for limited periods to Goverament 
laboratories, i.e. making the arrangements we have suggested m para- 
giraph 120 on a reciprocal basis. 

124 To a greater or lesser estent, the work of all Government I>epart- 
ments is laffected by advances in scientific knowledge: and there are some 
whose respomsibilities are overwhelmingly scientific and tectaological (tor 
example, the Ministry of Power and the Ministry of Agriculture, Ftsheries 
and Food. In certain Departments many officials have scientific qualifica- 
tions ■ while a few Departments also possess research estabushmmts or 
their own. Differences in the responsibilities and organisation of Depart- 
ments are so great, however, that there can be no_ single solution to the major 
problem of ensuring that full weight is given to scientific and technical matters 
in the formulation of Government policy. 

125 In its first Annual Report*, published in 1948, the Advisory Council 
on Scientific Policy considered the general principles which should apply to 
the oroanisation of Government science. Havmg considered the increasing 
concern of Civil Departments with technical matters, the Council advised 
that (i) executive Departments should be responsible for identifying prob- 
lemB, settling their order of pniocity. deciding whore the vanioius invastigatioms 
should be carried out and applying their results ; and (ii) that the Research 
Councils and particularly the various stations of the Department of Scientific 
and Industrial Research should be free to initiate background research where 
they thought fit, “ free from administrative control of the executive depart- 
ments and consequently from considerations of day to day expediency . At 
the same time, the Research Council should also undertake research at the 
request of the executive Departments. 



126. This advice has not always proved easy to apply, particularly in 
Departments whose technological interests are the primary concern of large 
research organisations not directly under their control. The need is. then, 
to integrate scientific staff of high quality with the admmistrative divisions of 
the Departments. The Ministry of Power illustrates the case. Except for its 
work on safety in mines, the Department carries out very little research on 
its own account, but is closely concerned with the scientific work conducted 
by the nationalised fuel industries. In order to discharge its overall respon- 
sibility, it has, therefore, seen to it that its own scientific staff works in the 
closest relation with the administrative staff of the Department. These 
arrangements are designed to enable the Ministry to bring a useful influence 
to bear on the speed and direction of the technical advances made by the 
industries with which it is concerned. The development groups of the 
Ministry of Education, to which we refer in Chapter IX, are an answer to a 
more special case of the same general problem. 



127. We recommend, where the user or potential user of the results of 
research is a Government department which does not itself carry out research, 
that the Department should ask itself whether it has got the necessary 
machinery for formulating its requirements. In particular. Departments 
should consider whether sufficient scientific staff is integrated with the 



• First Annual Report of the Advisory Council on Scientific Policy (1947-48); Cmd. 7455. 



Printed image digitised by the University of Southampton Library Digitisation Unit 



SELECTION OF CIVIL PROJECTS 



39 



administiflative divisioiiKS of the Department to ensare thiat it is able to ta(ke 
account of advances in the applications of scientific knowledge in the formula- 
tion of policy. We refer to this matter again in Chapter IX where we discuss 
the use of development groups. 

128. Finally, on the general question of relations between users (or potential 
users) and research establishments, we would emphasize that it is not enough 
merely to establish particular forms of organisation. Successful collaboration 
between all the partners concerned depends as much on questions of personal- 
ity and attitudes of mind as on specific techniques of management. Research 
staff must learn to appreciate the problems of the administrative and technical 
staff engaged on urgent miaittieiB of Goveirnmsnt biusimess and policy. At the 
samiB time, the user orgaaniBatiion must include staff wlho either theimiselveis 
have experience of scientific research or have sufficient understanding of its 
potentialities to know when to look to the research establishments for help in 
assembling and analysing the data necessary for the formulation of future 
policy and for its efficient execution. 

The Selection of Individual Projects 

129. When it comes to the choice of individual projects for applied research 
and development, we recommend that those responsible for the selection (or 
approval of the selection) should ask themselves the following questions : — 

(a) Has there been close collaboration between the user and those respon- 
sible for research and development in agreeing requirements and priorities 
and defining them as specifically as possible? 

(ft) Could the requirements be met by using or adapting techniques, pro- 
cesses or equipment already in existence or under development either 
in this country or abroad? 

(c) Is the project technically feasible within an acceptable period of time, 
having regard to the current state of scientific knowledge? 

(d) Has the best possible estimate been made of the cost of completing 
the project by a given date in terms of money and scientific manpower? 
Would it be advantageous to investigate the project more closely, e.g. 
by way of a project study, as defined later in this report (Chapter VII, 
paragraph 200), before a final commitment is made? 

(fi) Is this the first project of its kind? And if so, has allowance been made 
for the inexperience of those carrying out the feasibility and project 
studies? 

(/) Would the work be best done in a Government establishment or else- 
where? Are there, within Government, resources available (in particu- 
lar, staff of the necessary competence) to carry out the project? If not, 
is the project important enough to justify recruiting extra staff and pay- 
ing for extra equipment? Should the project be carried out under an 
extra-mural contract placed with industry or with a university or college 
of technology? 

(g) Has the potential market— home or overseas— for the new equipment, 
technique or process been adequately considered? 

(h) Where appropriate, has the estimated cost of producing the equipment 
or applying the technique or process, when developed, been taken into 
account? To what extent will industry have to learn to build up new 
manufacturing techniques? 
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APPLIED RESEARCH AND DEVELOPMENT: 
CONTROL OF PROGRAMMES AND 
DISSEMINATION OF RESULTS 

130. We devote this Chapter mainly to the way programmes of applied 
research and development are controlled and we conclude with some 
renJarkis on tihe way the iiaformatlion they provide is disBemdnated. As in tihe 
preceding Chapter, we take as our principal illustrations the practices of 
the Department of Scientific and Industrial Research and the Atomic 
Energy Authority. 

Control withm Research Organisations 

131. We suggested in Chapter III that control of objective basic research 
should be left as far as practicable to the discretion of the Directors of 
estabhshmenits, and that it should be largely confined to fixing ceilings of 
cost and manpower. In applied research and development, on the other 
hand, where goals can be more clearly defined, and where the results, if 
they are to be effective, may have to be achieved within a tight timetable, 
the techniques employed inevitably have to be more detailed and more 
rigorous. 

132. Control procedure in D.S.I.R. is as. follows. Each station annually 
sets out its research programme for submission by the Director to his 
Steering Committee or Board, together with the associated estimates of 
current and capital expenditure and manpower requirements. At this stage 
the programme is examined in a preliminary way at Headquarters. After 
the programme and estimates have been agreed by the Steering Committee 
or Board of the station, they are again examined at Headquarters, and sub- 
mitted through the Council’s Stations Committee to the Council for approval. 
In addition, each Director keeps his various projects under continuous 
review throughout the year ; some stations have financial costing systems 
on the basis of which their Directors maintain a precise watch on 
expenditure on each project. 

133. In the A.E.A. each of the five Groups prepares annual estimates based 
on the detailed budgets of their branches and establishments. These 
estimates, which are in effect budgets of the cash requirements of the Groups 
for the following year, are brought together and examined by .the Authority, 
which then allocates funds to the Groups on the basis of the estimates as” 
approved. Group expenditure is reviewed at quarterly intervals by the 
Member for Finance and Administration who, in addition, receives monthly 
accounts of any major variations of expenditure or receipts as compared 
with the agreed budget, and also separate quarterly reports on the progress 
of capital schemes of £1 million or more. 
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134. The Board of Management of each Group exercises general financial 
control of the Group budget. The branches and establishments in the 
Group are responsible for controlling expenditure within their allocations in 
accordance with their approved programmes. Budget approval does not, 
however, give authority to start capital schemes. In each case capital items 
have to be approved by the Group Board, who themselves have to obtain 
approval from Headquarters in London for, in general, items costing 
over £50,000, and who make a quarterly review of the costs and progress 
of capital projects against the provision made. The Boards of each Group 
are provided with regular information on costs, manpower deployment and 
progress in relation to target dates for all the Group’s projects. 

135. Not surprisingly, the Authority finds that closer control is desirable 
and possible for projects supporting or leading to specific items of design or 
construction (i.e. development work) than for general research projects or 
basic research. We think that the procednre of control worked out, for 
example, for the Authority’s Reactor Group is of general interest and we 
describe it in detail in Appendix III. Briefly, the Development Policy 
Committee of the Reactor Group approves each year a programme which 
identifies the main projects on which the Group is engaged. Each of these 
is broken down into sub-divisions and, for each sub-division, tasks are 
allotted to establishments, where they are further divided into jobs and 
costed in terms of manpower as well as money (covering both capital and 
current work). These costed jobs are built up into the annual Cash Budget 
of the Group for submission to the Authority after approval by the Group 
Board of Management. When approved, each establishment is given a 
budget for the next financial year. The actual expenditure and manpower 
engaged on each job is recorded as part of the general commercial costing 
procedure of the Authority. The progress of the work against programmes 
and bndgets is considered at various management levels at agreed review 
dates, concurrently with statements of costs (covering both current and 
capital expenditure) designed to highlight variations from agreed authoriza- 
tions based on the varions budgets. 

136. These procedures, by which D.S.I.R. and the A.E.A. control the 
resources that are expended in applied research and development, seem 
to us satisfactory in principle and, so far as our information goes, they are 
adequate in practice. 

137. They show that any progressing system for projects of applied 
research, whether carried out within a Government establishment or extra- 
murally under contract, needs to be based on an agreed plan, whose broad 
outline should have been worked out before the project is embarked upon. 
The plan should set out technical goals, an agreed scale of effort (expressed 
in terms both of money and manpower), and target dates for the com- 
pletion of important parts of the project, as well as for the project as a 
whole. The essential features of any such system are a review at regular 
intervals of the technical progress of the work, of the effort expended, and 
of likely progress. Since circumstances affecting the need for the work can 
change, the original considerations which led to the decision to embark on 
the project should also be periodically reviewed. 
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138. We recommend that, in the control of applied research or develop- 
ment, an assessment of results achieved and of likely future progress should 
always be carried out concurrently with a review of expenditure to date 
and estimated future costs. Such dual assessments should be undertaken 
at intervals of not more than three to six months, and the results should 
be made available not only to higher management but also, as a way of 
encouraging cost-consciousness, to those who are directly responsible for 
individual projects, i.e. down to Principal Scientific Officer level, or possibly 
lower. 

139. The extent to which detailed records are kept of the resources 
involved in individual projects, both in terms of money (e.g. staff salaries, 
overheads, capital expenditure) or manpower (e.g. man-hours or numbers 
of staff by grades) will vary with the nature of the project, and can be 
determined only by those directly concerned with the management of the 
programme. These records must, of course, be detailed enough to provide 
project leaders with a realistic picture of what is happening. The pendulum 
can, however, swing too far, and care must be exercised lest records become 
so detailed as to be excessively time-consuming and irritating to those 
concjemed, at the same time as they give a false impression of accuracy. 

140. We recommend that Departments and Research Councils whose 
research establishments do' not review their work in the way suggested 
above should consider ways and means of devising regular reviews on 
these lines. Where work is already supervised in this way, methods should 
be reviewed to see whether they can be simplified. 

141. In addition, the whole programme of an establishment, including any 
extra-mural work, should be reviewed at least once a year by the Director 
in collaboration with any Steering Group or Advisory Body (or Head- 
quarters organisation) responsible for assisting him in carrying out the 
remit of his establishment. Such reviews should oontain the same elements 
as we have suggested above for reviews of individual projects but on a 
broader basis, e.g. by sub-programmes or groups of projects. 

142. Apart from more general reviews of the work of individual establish- 
ments which are the responsibility of the parent Department or Research 
Council, there is a great deal to be said (especially in relation to the 
problem of deciding whether particular projects are worth continiuing) for 
a review of the work of individual research establishments, every five years 
or so by an independent group of specialists. As we have already men- 
fioned, such a system is used by the Agricultural Research Council, and 
in a modified form by the Medical Research Council. We return to. this 
question in paragraphs 253 and 256 of Chapter IX where we recommend 
that this techniljue be more generally adopted. 

143. Most Government organisations undertaking resiearch usually control 
them total research expenditure (both recurrent and uon-recurrent) through 
a system of annual estimates which cover both finance and manpower 
requirements. Some organisations are able, or are required, to work in a 
more extended time-scale. For example, research organisations for which 
the Ministry of Works provides buildings are invited to collaborate 
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with the Ministry in making pmvisionial estimates of their requirements for 
five years ahead. D.S.I.R. also used to operate on a quinquennial system 
for recurrent expenditure, in much the same way as does the University 
Grants Committee, This has now been changed. Each year D.S.I.R. agrees 
with the Treasury a firm estimate for the coming year, and provisional but 
reasonably firm estimiates- for a further two years, as well as more tentative 
“ forward look ” figmes for twO' more years. In view of the wide range 
of the Department’s commitments and the uncertainties of research and 
development, this seems to us preferable to the old quinquennial grant. 

Treasury Control of Research and Development 

144. The extent to which the Treasury exercises detailed financial (and 
O'dier) oontrols over the resources devoted by the Government to research 
and development varies from case to case. Control is most detailed for 
Government Departments financed by Parliamentary Vote (which includes 
D.S.I.R.), but is exercised in broader terms over the A.E.A. which, although 
financed by Vote, is in other respects a public corporation organised on 
a near-commercial basis. Treasury oontrol of organisations which receive 
grants-in-aid is as a rule restricted to agreeing policy and negotiating the 
size of the annual grant for the organisation ooncerned. These differences 
reflect differences in the statutory or oonstitutional position of the organisa- 
tions, and oornespondingly in the degree of their public acoountability. 

145. The main features of Treasury oontrol of expenditure on research 
and development — os, indeed, of Treasury control of most Government 
activities — can be set out under three heads. First, Treasury approval is 
required for all new items of expenditure or for changes in policy that 
require new expenditure, subject to any delegated authority which may 
have been given to particular organisations in particular fields of expendi- 
ture. Second, the Treasury determines, in consultation with the Depart- 
ment or organisation ooncerned, the total effort to be expended each year 
in terms of both money and manpower, and ensures, as far as it can, that 
the annual estimates of expenditure on individual items making up the 
agreed total are realistic, land that the programme as a whole and any 
major projects are consistent with the general policy and future commit- 
ments of the Department o^r organisation. Third, the Treasury exercises 
detaded oontrol over the rates of pay of all staff employed by Govern- 
ment Departments, including D.S.I.R., and has an agraed policy with each 
Research Council and with the A.E.A. dn respect of their staff. 

146. The Defence Budget (for which the Minister of Defence is 
responsible) always includes a specific figure for research and development. 
In the civil field, there is no single research and development budget The 
several divisions of the Treasury which are oonoerned with Departmental 
expenditure collaborate with individual Departments and organisations in 
the examination of separate annual estimates for expenditure on research 
and development 

147. Lay ofificials dn the Treasury who are concerned in this work must 
inevitably tend to focus their attention on new major projects, on new 
fields of research, or on unforeseen increased expenditure bn old projects, 
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and less on the elimination of existing items because they have declined in 
importance. There is little more Treasury officials can do, either on the 
basis of their own experience or in the light of their detached role. 
Organisations responsible for research land development have therefore a 
special responsibility for ensuring that all the existing items in their pro- 
grammes are critically reviewed at regular intervals from the point of view 
of their continued technical relevance. 

148. The Treasury has devised useful techniques for examining research 
and development programmes, and in particular for applying a critical 
scrutiny to large individual projects (frequently involving many considera- 
tions other than purely technical ones). In this respect it has a valuable 
function to perform. But the Treasury will always have to depend on the 
technical experts at the headquarters of Departments and other organisa- 
tions for the scientific and technical appraisal of the programmes they 
approve and for their proper execution. It should, therefore, always be 
in a position to assure itself that Departments and other organisations have 
the necessary machinery for examining the contents of their research and 
development programmes critically, for carrying them out, and for 
reviewing progress. This, it seems to us. is much the most effective oon- 
tribution that the Treasury can make to the control of public expenditure 
on research and development 

Delegation 

149. Needless to say, the discharge of this central lespomsibility by the 
Treasury needs to be associated with that degree of delegation of financial 
authority tO' Departments and Research Councils which will obviate 
unnecessary delays in the carrying out of new work. In general, we favour 
as much delegation as is practicable. It is la fallacy to suppose that the 
greater the extent to> which higher levels of administration concern them- 
selves with cost control the less will be the risk of wasting public money. 
The aim should be to make those who axe responsible for the actual work 
more cost-conscious. 

150. We think that Departments and Research Councils should be able, 
and should be compelled, to look more than one year ahead, not only in 
formulating their research programmes hut lalsoi in their budgeting. This 
can be achieved in one of two ways. The first is what may be called the 
“rolling three-year grant”.* This has two advantages; both the Treasury 
and the organisation reaeiving the grant always know where they stand 
for three years ahead and, when considering any new projects proposed 
by its constituent raits. the receiving organisation can examine them in- a 
forward as well as in an immediate financial context The second method 
is the -one recently adopted by D.S.I.R., as described in paragraph 143, and 
may he thought to give greater freedom to adapt programmes to changing 
circumstances. We certainly attach importance to the “ forward look ” 



This system works as follows. In year x the Treasury negotiates a grant for each of the 
yrars x-tl, xH-2 and x+3. These grants are not subject to modification unless exceptional 
circumstances arise. In the year x-i-1 a grant for year x-t-4 is settled, and in year x+2 a 
grant for year x-i-5, and so on. 
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up to five years ahead, and we think there is much to be said for combining 
a firm estimate for the coming year with a fairly firm estimate for the 
following two years and a “ forward look ” at the two years after. Indeed 
there will occasionally be advantages in looking as far as ten years ahead’ 
particularly when programmes of research and development involve scarce 
scientific manpower and expensive facilities. 

151. So far we have been dealing with total research programmes. In the 
case of individual projects the Treasury delegates power of approval in 
varying degrees to different organisations and in respect of different types 
of project. We have received no representations from Departments or 
Research Councils suggesting that the extent of the delegation should be 
increased. 

152. It has, however, been suggested to us that, if Directors of research 
establishments were to be given, by their parent institution, greater day-to- 
day financial discretion within an approved total annual estimate, the 
greater cost-consciousness which would be engendered would provide an 
incentive to improve their general housekeeping and that consequently more 
money would be devoted to research. Transferring a surplus in this way 
from one account to another is not, we think, acceptable in a publicly 
financed organisation. But there may be cases in which the number of sub- 
heads of control could usefully be reduced so as to give Directors greater 
freedom of manoeuvre and we recommend that the organisations concerned 
should consider what could be done to achieve this. 

153. Formal delegation of financial authority by the Directors to members of 
their staff who are heads of Divisions may be impracticable. But, as we have 
suggested above, we feel that Directors should do all they can to make their 
senior staff cost-conscious without impeding their liberty to work. Research 
staff should always be involved in the periodical assessment of the progress of 
individual projects and in the check on money and manpower which they 
entail. 

154. Properly used, the techniques that have been devised to set research 
programmes into the type of “ rolling ” five-year plan recently adopted by 
D.S.I.R. could make everyone’s task easier. Any new project which comes up 
could then be considered within a wider framework so that the number of 
occasions on which the sponsoring Department, or the Director of an establish- 
ment, or the head of a Division of an establishment, has to review his own 
priorities, would automatically increase. This we regard as all to the good ; 
for a common defect of the present procedure is that the supervising 
authority, whether it be the Director of an establishment, a Headquarters 
organisation, or the Treasury, has to argue the merits of a particular new 
project more or less in a financiai vacuum. The result too often is that the 
examiner does not say that the idea is so bad that it must be rejected out 
of hand, or so good that it must immediately be accepted. He tries to consider 
it “ on its merits ”, and in the end he usually approves it, subject to some 
reduction in the estimate. Nothing is said about the effect on other projects 
of approving this new one, or of the effect on the progress of the new project 
of cutting the estimate. 
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155. A determination to delegate financial responsibility as far down the 
line as is practicable, coupled with the type of “rolling five-year plan 
now adopted by D.S.I.R., could, we believe, help significantly to increase 
financial efficiency and at the same time improve relationships between the 
man doing the research, and those whom he is inclined to think of as remote- 
and un-understanding financial task-masters. 

Dissemination of the Results of Research 

156. We can only touch upon the difficulties which the dissemination of 
new scientific information entails. They are the subject of continuous discus- 
sion and examination, both nationally and internationally. The question for 
us is how Government research establishments, subject to security require- 
ments in the case of defence research, can assure themselves that the results 
of their work are made available in a suitable form to all concerned. 

157. The way a potential user of new information can be kept in the picture 
varies, of course, with the nature of the research and of its possible applica- 
tions. The close contacts tvhich the M.R.C. and its units maintain with 
teaching hospitals. Government Departments concerned with health, and 
pharmaceutical firms, appear to ensure that the results of medical research 
are readily made available. In agriculture, the National Agricultural 
Advisory Service plays an important role in making known the work of, 
for example, the A.R.C. through personal contacts, lectures, demonstrations 
and the written word. The task facing the A.E.A. of making research results 
available will no doubt increase with the growth of research and development 
on atomic energy within industry. 

158. The problem is, in theory, simple in defence, because of the close 
relationship between the user and the research establishments concerned. But 
the results of defence research and development often have important 
applications in the civil field. The exchange of information undoubtedly 
takes place most effectively where individual firms concerned in civil work 
also have defence contracts, and where close links exist at the working level. 
Certain of D.S.I.R.’s stations have similar contacts with defence research 
establishments for whom they may carry out research on a repayment basis. 
D.S.I.R. Headquarters receives lists of unclassified reports produced by 
defence research establishments, and selections from these lists are passed 
on at regular intervals to the Department’s stations, the industrial research 
associations and some nationalised industries. Copies of the original reports 
are made available to those who ask for them. The Service and Supply 
Departments also keep a watch for patentable developments arising from 
the work of their own research establishments. Most of these are passed on 
to the National Research Development Corporation or Power Jets (R and D) 
Ltd. for exploitation. 

159. The responsibility for seeing that industry, in general, is informed 
about the work going on in Government laboratories rests largely with 
D.S.I.R. An Information Division of D.S.I.R. Headquarters deals with this 
problem, with branch offices in Cardiff and Edinburgh. D.S.I.R. also “ grant- 
aids ” a number of regional technical information centres. In addition, the 
dissemination of technical information is the primary responsibility of 
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certain members of the senior staff of individual stations. D.S.I.R.’s problem 
is a complex one, in that its own researches and those of the industrial 
research associations cover a wide range of industries whose structure and 
research and development activities vary considerably. 

160. The central part of D.S.I.R.’s problem is the need to convey the 
results of research in a form which points the way to its practical applica- 
tion. In view of this, we should like to draw attention, as a useful model of 
what can^ be done, to the work of the agency set up in 1940 by the Royal 
Aeronautical Society to collect, correlate and distribute research data. We 
understand that the “ data sheets ” prepared by this agency have not only 
been of great value to those who are concerned in the design and development 
of aircraft, but have been sought after by those working on similar scientific 
and technical problems in other industries. The preparation of authoritative 
designs and analytical charts is an important activity in the research-design- 
production sequence which can be carried out effectively only by a central 
agency. 

161. D.S.I.R., its stations, and some of the industrial research associations 
have already undertaken corresponding work on a number of particular topics. 
For example, the National Engineering Laboratory is acting as a centre for 
collating and publishing information on “ creep ” processes relevant to the 
use of materials at high temperatures; and the National Engineering 
Laboratory has compiled data on high temperature steam for use in the 
design of steam turbines. Other D.S.I.R. stations are collating and 
publishing information on such industrial processes as heating and drying, 
and crushing and grinding; and the Buiildang Research Stotiom has pro- 
duced design data relalting to the tihenmial dnisuiliaition of buildimgs. The 
subjects selected for this toatiment ane those where theme is a need for 
knowledge in a readily lasaiimfflaMe farm. In our view, there is room for 
much more work of Ittois kind bath by D.S.I.R. lamd the industrial research 
association's. We hope, for example, that the projected Miachine Tools 
Research Associaltion will consider the problem of providinig information 
on ithe design of maohiine tools in 'the fiomm of data sbaeits. 

162. Data 'sheets are an approipriate medium where the informaitioia is for 
the use of comparatively large groups which are engaged on design and 
devdopmemlt work. Other mielthods of poesentaition are pneferaible in- the 
case of smaller firms. B'ut whatever way the job is done, positive efforts 
to disBemimiate infortmation are essential if the resonmes devoted to re- 
search and development (are to be proiporly used. Frarttherinore, data sheets, 
teaflotis, or any other fomm of ■writiten material lare not enough. They must 
be backed by persowai ooinitaats of laill kinds. Tlheise are especially im- 
portaeit m the case (Of small businesses — as the experience and success of 
the N.A.A.S. has shown in the case of the farmer. The regional technical 
information centres “ grant-aided ” by D.S.I.R. are of particular value for 
this purpose. We therefore hope that D.S.I.R. will be encouraged to carry 
on with this support, preferably in association with local industrial concerns 
and, where appropriate, colleges of technology. 
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ORGANISATION OF DEFENCE RESEARCH 

163. Recent eatiiiniates of Gowrnmeailt expenidituiie (1960-61) show tihat 
about £240 million* is allocated annually to research and development to 
meet the needs of the armed services. As we have already raoted Kihare has 
been much public concern about the way this sum, which represents about 
three-quarters of all the moiniey that ilihie 'Goviarnmeint spiemds on all forms 
of rcsearoh and development, ds controilled. This bias been partly because 
of the heavy cost of a contain number of projects w.hiidi have p-roved 
abortive, and paintily because the coat of many others has turned out to be 
far groaiter than was assumed when they were stanted. Some of the lessons 
of past errors hiave already been teamit, but we think that further im- 
portaot ttinprovoments in 'administEatiiOii can be aohieved. 

The Nature of Defence Research and Development 

164. The reaponaibiiiity of ithose whO' icontol defence research amid, de- 
velopment is to eniiure, tO' the extent thiat our natiooial resioioroes allow, that 
our armed forces are abroasit technologicariy with Ithe military threat that 
our potential leaomies pose. In disohargimg this reisponsibility it is both 
natuiral and prudent for them to assume that the U.S.S.R., the leader of 
the Bastem bloc of nations, is as far ladviaoced scientdfioaEy and techno- 
logically as is the Weal, and that it is equally oonoeimed to mobilize the 
m'ost sophisticated 'sciantiflo and engineeriin,g knowledge m the equipment of 
its armed forces. 

165. Defence teohniology depends on die same basic scientific knowledge 
as does civil technology. As in the civil field, too, research and develop- 
ment specifically carried out for defence cam bo divided into' three broad 
categories; basic research, applied resoairoh, and development. The 
basic DDesearoh. nearly all of whioh is dome dm Goivernroenit establishmemts, 
acoounits for only aboult £2 mdilioin' a year, but -its nelative impointance far 
exceeds -its ooist. Tliough (some of it is mot directed specifioally to meeting 
immediate Service requiremieots, laill oointributes t 0 ( the fund of knowliedge 
needed to meet 'likely lequiiremenits lof tine future. 

166. Most of thie lapplied iresearoh, on which rotughly £45 million is spent 
annually, is also done -iin Government establiisibmenits. This leav^ about 
£190 million devoitod to develop-ment ; of (this labouit £175 roillioHi is spent, 
by way of loxtra- mural oontradts, do industry. Thus, by far the most costly 
component 'Of defence resiearch and 'development is. mot the gaining of basic 
and -applied soiemtific knowledge (butt the tranisfo-nmiation 'by industry of 
that knowledge -into' weapons 'systB'ias. 

* Exclusive of the undisclosed annual expenditure for defence of the Atomic Energy 
Authority. 
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167. Most of ithe money itihait ithis work leolt'aiils is 'deyoited toi Ithe dieveilop- 
men/t of a nelaitively small number of guided weapons and laircmaft. This 
undierlines the first and most impootaint problem in Ithe control of defence 
researdh amid developmenit, namely, the maininer 'in, which projeats are 
sel^ecited for development ouit of thie tniany which are put forward by tihe 
Services. The second imporlarat issue is the teohinioad and finiancial super- 
vision: of pr.oi:ects onoe ithey have been embarked upon. The organiisaltioin, 
manniinig land control of Government research estfflbfchmefflts conicemed 
with defence represents the least difficult pant of the probJem. 

168. Before thiese isisues are discnisscd in: dietail, we would point out that 
the monetary and m:anpower resources which defence lesearoh and de- 
vielioipment oommamd, boith within: :and lOUtside Goivemmient esitaibliahments, 
are always stretched. Furthermore, since the major tproijoctsi on which staff 
are mow working .are nioit likely, on avenaige, to 'be oompleted before at least 
five years, ithe programme lat any given moimienlt is necessarily chaiaoterised 
by a .large element :of rigidity, it is inevitable ithat the hulk of the cutrent 
programme should reflect pas't decisiioins raither thiam those which im'ight be 
taken today. 

The Central Organisation for Defence 

169. The nesponsiibilit.ies lof the Minister of Defence land hiis relations with 
Service Ministers and the Minister of Supply (now thie Mkuisiter of Aviatio:n) 
are set lOiut in the White Paper on the Central Organiisaitiani for Defence 
published iu July, 1958 (Cmnd. 476). 

170. The Minister of Defence is “ in charge lof the foimulatioin and general 
applioatiion .of :a unified policy relating to the Armed Forces of itihe Crown 
as a whole and their requirementsi ”. In ithe idiisoharge lof 'that resiponsibility 
the MinisiteT of Defen'Ce has anthority to. decide (subject ito the responsi- 
bilities of the Cabinet land its Defence Ooramititee) lall im:ajor matters of 
defence policy ;afieot.m.g, among 'Other things, defence reseairoh and de- 
velopment. He also ihas .the duty to take, after ooinsulation with the Service 
Miniisters concerned, “ all practicable steps to secure the .mioslt effioietiit and 
'economical peiformanice 'of functions oommion to twoi or mioire of ifhe 
Services ”. 



171. Within 'the limiits of policy datermined by the Minister lof Defenice, 
the Service Ministers, working through 'the Boiatd lof Admiralty and the 
Army 'and Air Coumciils, are respoms.ible for Ithe efficiiancy and adiministra- 
tiion. 'of .the three Services. The M.kiiister lof Aviiationi, similarly, is resipoosiible 
for the efficient execution of approved progtiammes 'Of defence research and 
development and production other than those which are the responsibility 
of Ithe War Office land the Admiralty (see below). 

172. When the Service Miniatens or the Miniiatec of Aviaitiion wish itio miake 
proposals on. any matter alfeating defenioe policy they wflil normally submit 
ilhiem to the Minister 'of Defence. Thiis larrangcmenl do.es not, however, 
prejudice their constitutional right to make direct submissions to the 
Cabinet land its Defence Committee. 
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173. The Chief of ithe Defence Staff, togathar with ithie Chief of Naval 
Staff, the Chief of the Imperial General Staff, and tlie Chief of the Air Staff, 
form the Chiefs of Staff Committee, of which the Chief of the Defence 
Staff is (the Chairman. This Committee is coileOtivietly responisibie (to; the 
Govemment for professioinal advice on sitoaitegy land mdJitairy openaltioms 
and on the military iimiplioations of defence policy generally. The Chairman 
of (tiha Chiefs of Staff is reapomsihle ito (the Minister of Defemoe onid is bis 
priincipail (military ladviser. In additioni, (the Chiefs of Staff aite inesipo(nBiW6, 
through (tiheir Chairman, ito (the Miinister of Defence for ithe comducit of mili- 
tary operations. Each of them, however, also has at all times a right of direct 
access to the Minister of Defence and, wihiare neoessairy, to (the Prime 
Minister, whether on operational or other military matters ; and, in ad- 
dition (to (their attandauice at .meetings o(f the Defence Oo(mmittee, they may 
be invited (to attend (meetings of ith(e full Oalbinet. 



The Role of the Ministry of Defence 

174. The Mmisitry of Defein.ce is raporasihle for (the Defence Budget as. a 
whole, ineludiing neseiarch laind .devalopimieint. Bach year (the Mindsitry ob- 
Mos forward estimates of .defence expendilture from the Seirvioe Depart- 
ments and the Ministry of Aviation and, in consultation with the Treasury, 
sdts a target figure foir .each Deparlmenit’is. (total defence expiendiituire during 
the newt financM yeair in (the light .of the money (expected (to. ibc avad.lable. 
This total includes a separate figure for research and development. As 
part of .this annual exercise a “ forward look ” is taken of expenditme 
covering five years ahead. In this way the Ministry .of Defence exercises 
general supervision of research and development expenditure in the defence 
field. 

175. As part of its general supervisory responsibility, the Ministry of 
Defence allocates resources between the three Services. In the case of 
research and development .this responsibility is exercised through the 
Defence Research Policy Committee (D.R.P.C.). This Committee is under 
the chairmanship of the Chief Scientific Adviser to the Minister of Defence, 
and includes representatives .of the Chiefs of Staff, th.eir Scientific Advisers, 
and the Controllers responsible for research and development in the Service 
Departments and in the Ministry of Aviation. 

176. Research and development .projects arising from the oiparationial 
requirements of the Service Departoents which, if accepted, would be 
expected to make a substantial claim on resources, or which imply im- 
portant or controversial decisions of defence policy, are considered and 
given priorities by the D.R.P.C. within the framework of current defence 
policy and within 'the context of the overall defence research and develop- 
ment programme. Projects which do not fall inito (the above categories 
have also to be submitted, but the D.R.P.C. has delegated to its official 
staff, called the Defence Research Policy Staff, the responsibility for their 
examination. (The functions of (the D.R.P.C. and its Staff are further 
described in Chapter VIII, paragraphs 228 to 232.) 
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The RESPONSiBiLmBS of the Service Departments and the Ministry of 
Aviation 

177. The three Service Departments — the Admiralty, Air Ministry and 
War Office — are each responsihle for formulating their own operational 
requirements within the operational plans of the Chiefs of Staff and in 
accordance with the Government’s defence policy. There are, however, 
considerable differences between the direct responsibilities of each for cainy- 
ing out research and development or for production and supply. Since 
1959, when the Ministry of Supply was abolished, and the Ministry became 
the Ministry of Aviation, the responsibilities of Departments have been 
as follows. 

178. The Admiralty is itself responsible for research and development 
and for the production and supply of the majority of its own requirements, 
in particular those relating to naval vessels and their associated conven- 
tional weapons and equipment. In addition, the Admiralty carries out 
research and development on electronic valves on behalf of all three 
Services. Admiralty requirements for aircraft, guided weapons and asso- 
ciated radar, radio and electronic equipment are, however, dealt with 
by the Ministry of Aviation. 

179. The Air Ministry has no supply functions, and its research and 
development responsibilities are restricted to operational research, aviation 
medicine and, since the Ministry is responsible for the Meteorological 
Olfioe, for meteorology. Its requirements for aircraft and guided weapons 
and their associated equipment ate met by the Ministry of Aviation, and 
its other requirements by either the Admiralty or the War Office. 

180. The War Office is responsible for the research and development 
necessary to meet a large proportion of its own requirements and also 
for their supply, and has similar responsibilities for meeting the joint 
requirements of the three Services for conventional weapons and ammuni- 
tion, vehicles, clothing and general stores. Like the o'tber two Service 
Departments, the War Office passes its requirements for aircraft, guided 
weapons, radar, radio and electronic equipment to the Ministry of Aviation. 

181. The Ministry of Aviation is responsible for the research and develop- 
ment necessary to meet the requirements of the three Services in respect 
of aircraft and airborne weapons and equipment, atomic and guided 
weapons, and associated radar and electronic equipment generally, and 
for the production and supply of such weapons and equipment. (The 
1959 changes also involved ■the taking over by the Ministoy of the respon- 
sibilities for civil aviation previously exercised by the Ministry of Trans- 
port and Civil Aviation, which was >then renamed the Ministry of 
Transport.) 

182. In the next chapter we examine in detail the various stages leading 
to the placing of a development contract, hut it may be helpful to end 
this factual review by summarising the procedure here. The Service and 
Supply Departments are always thinking up new ways of improving 
weapons and instruments, and the initial formulation of requirements 
(Staff Targets) by the sponsoring divisions of the Service Departments 
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occurs informally through contacts between them and the Headquarters 
of the research and development authority (which may in some instances 
be another division of the same Service Department). At this stage of Ihe 
process the Scientific Advisers of the Service Departments and the Chief 
Scientist of the Ministry of Aviation play an important role. Apart from 
advice given on particular proposals, these senior scientists have a con- 
tinuing responsibility for ensuring that a fund of scientific knowledge 
and resources is built up to sustain the development of future generations 
of weapons. There are also contacts between the staff of the establish- 
ments of the research and development authority and Service technical 
personnel who ate attached to them from the Headquarters of the Service 
Departments. These 'informal arrangements result in operational require- 
ments being agreed between the sponsoring division of the Service Depart- 
ment and the researdi and development authoirity. These are then formally 
approved (as Admiralty Staff Requirements ; War Office Policy Statements 
and General Staff Operational Requirements ; and Air Ministry Opera- 
tional Requirements) by tlie highest authority in the Service Department, 
i.e. by the Board of Admiralty, by the Army Council and by the Air 
Council. They ate then formally accepted by the Supply Authority as being 
feasible and capable of being met by the agreed time within the resources 
likely to be available. The requirements are then put to the Defence 
Research Policy Committee where appropriate, and, if agreed. Treasury 
approval for expenditure on consequent research and development is sought 
either by the Service Department or by the Ministry of Aviation. 
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CHAPTER VII 

THE SELECTION AND CONTROL OF 
PROJECTS 

183. In this Chapter of our report we are concerned with the procedures 
required for the initiation and effective management of large research 
and development projeots. These prooe'duirES cover not only cental contirol 
and interdepartmental co-ordination with which we have been mainly con- 
cerned, but matters which are the internal responsibility of the supply 
departments, i.e. the Admiralty, the Ministry of Aviation and the War 
Office. As regards the latter we wish to make it clear that at the time 
we ourselves were taking evidence on this aspect of our remit, much was 
being done by the departments concerned, and in particular by the former 
Ministry of Supply and later by the Ministry of Aviation, to develop pro- 
cedures for more effective departmental control of these projects. The 
purely departmental procedures discussed in this Chapter are, to a con- 
siderable extent, already current practice. 

184. Most large research and development projects fall in the defence 
field, and we therefore deal with the problem of their control in this section 
of the report. But similar procedures are required for the initiation and 
management of civil research and development projects. Our recommenda- 
tions are therefore addressed not only to the three departments concerned 
with defence but also to those civil government organisations which may 
from time to time be involved in substantial research and development 
projeots. 

185. There is no single system of processing whidh is applied to defence 
projects in the interval between their conception and the moment they 
become the basis of a development contract. Even though oomplete uni- 
formity may be impiossible to attain, much is, in our view, gained by dis- 
tinguishing dearly the following steps in the process: 

(i) the formulation of a draft operational requirement (Staff Target), 
followed at an appropriate stage by an agreed operational requirement 
and the initial sketoh of a technical specification ; 

(ii) a feasibility study ; 

(iii) a project study, often in the form of an extra-mural contract ; 

(iv) where necessary, a “ holding ” contract ; 

(v) a development oontraot, usually in the form of an extra-mural contract. 
Not all these steps need be used for every project, but those that are used 
should be dearly defined and fonmaUy recognised. For example, in the 
case of a small, technically simple project, the Supply Department con- 
cerned might decide, once the operational requirement had been properly 
formulated, that ifhere was no difficulty about letting a satisfactory develop- 
ment oontraot. There would be no need for a feasibility study ; the project 
study would consist simply of a brief assessment within the Department ; 
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and no question of a project-study contract or a holding contract would 
arise. All that would be required would be a record of the fact that 
the missing stages had been passed over because the necessary information 
already existed. On the other hand, a major and successful project in- 
volving, say, the development of a new guided-weapon system would, in 
our view, certainly necessitate the precise distinction and negotiation of 
all the five stages which we have defined. 

186. The rest of this Chapter is concerned with major projects, since they 
are the most important in the whole programme of defence research and 
development. Few of the older projects now under development have, 
in fact, passed through all these stages or, if they have done so, the stages 
have not been as clearly defined as we think they should be. The aim 
must be to impart continuous momentum to successful projects, and to 
enable a clear decision to be obtained at an early stage not to proceed 
with any project which does not stand up to critical review. We do not 
think that a risk of false economy is created by more formal definition 
of the stages referred to in the preceding paragraph— for example, a risk 
of delaying the development of a weapon system. On the contrary, in 
our view a firmer definition of the stages through which major contracts 
must pass will normally result in the more rapid completion of successful 
projects at a lower cost to the public. 

The Operational Requirement 

187. Any administrative system concerned with the equipment of our 
Aimed Forces ^ould be based upon a reasonable oonception of the 
military threat by which the country may be faced at the time the equip- 
ment is likely to become operational, and upon a clear conception of 
national strategy both in the economic and political fields. 

188. The process of developing a new weapon system may begin either 
with an Intelligence appreciation of some new threat or as a technical idea 
generated anywhere within the chain of our defence establishments, from 
the Service Ministries right down to a bench in some research laboratory, 
either inside or outside Government. If it begins as an Intelligence appre- 
ciation it is essential that the group preparing the appreciation should 
include men with appropriate scientific and technical experience. 

189. As the concept of a project begins to assume precision, it may become 
a StafiE Target which, as it becomes further elaborated, transforms itself 
into an Operational Requirement of the Service Department concerned. 
During this process, the basic research carried out in, and the general 
scientific and technical knowledge of, the research establishments of the 
Ministry of Aviation, the Admiralty and die War Office is continuously con- 
fronted with the operational experience of the military staffs concerned. 

190. In the light of the representations made to us. we see the function 
of the Service Staffs at this stage as that of defining what their requirements 
are, and the function of the Supply Depaitments and establishments re- 
sponsible for research and development as that of indicating how these 
requirements can be miet. Some appreciation of our own and the enemies’ 
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teohnical capacity is essential if the military are to play a proper part 
in this joint process ; and a sympathetic understanding of what is possible 
in military practice is dearly required of the scientist and the engineer. 
This kind of interaction will always tend to operate at the extremes of 
technological knowledge, whether our own, our alhes’ or our enemies’. It 
always needs to be tempered with a sense of scientific as well as economic 
proportion. 

191. The process of elaborating ' an operational requirement is the least 
costly phase in defence research and development. New ideas should 
always be freely enconiaged at this stage, since without them the imagina- 
tion of those concerned would become dulled and the equipment of our 
armed forces would become out of date iu relation to that of other Powers. 
On the other hand, some control over their growth is required, for what 
begins as a small idea may end up as a very ambitious and over-elaborate 
project, which, if adopted, might transform national strategy not only in 
unpredictable, but perhaps also in militarily unnecessary and economically 
unsupportable, directions. The Operational Requirement is thus a most 
important document in the formulation of a research and development 
project. It sihould stimulate the scientific experts to produce the best 
equipment in the time available but should not set operational targets 
urmecesarily high, and so lead to expensive and time-wasting scientific 
and technical work. In meeting the ever-changing operational needs, the 
best is too often the enemy of the good. In our view the assessment of 
the Operational Requirement of some very costly projects has not always 
been as critical from the technical point of view as it could have been. 
Nor has unnecessary inter-Service or international duplication always been 
avoided ; we refer to these matters later. 

192. As we have said, the central part of the concept of an operational 
requirement may germinate anywhere. On the other hand, the responsibility 
within each Service Ministry for its precise formulation is in the hands of 
one or two senior ofiSoers, such, for example, as the Deputy Chief of Air 
Staff in the Air Ministry and, under him, the Assistant Chief of Air Staff 
in Charge of Operatianal Requiremeots. Ain iimmense resipiorasibility rests 
on the shoulders of these officers and they cannot, in our view, fully 
discharge this responsibility, bearing in mind the great complexity of 
modern weapons and equipments, without experience of scientific and 
technical as well as operational matters. 

193. Since General Duties Officers who reach high rank in the Services 
are rarely university graduates in either basic or aipplied science, the only 
way they can gain technical experience is through prolonged familiarity 
with the technological prohlems concerned in tire development of modern 
weaipon systems. We ffiexefore share the disquiet expressed by the Select 
Committee on Estimates, which reoenilly reported* on the Headiquarters 
organisation of the Admiralty, aibout the short tours of duty of senior 
officers iu these responsible positions. They are generally so short that it 
is most unlikely that any single officer will have the opportunity of seeing 

* Select Committee on Estimates, Session 1959-60; The Admiralty Headquarters 
Organisation. 
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a major project pass through the more important stages of its development. 
Lack of personal oonitinuity in the higiher positions from whiah aperational 
requirements are controlled is bound to have its effect on muidh of the 
research and develoipment designed to meet the requirements of the 
Services. We recommend that this matter be urgently reviewed by the 
Board of Admiralty, and the Army and Air Councils resipeotively, to see 
wtliether this particular ddffioulty can be minimised. With the inicreasing 
complexity of .weapons systems it is worth considering whe.ther the occupants 
of the posts oonoerned should mot be chosen from the technical streams 
of the Services more frequently than is the case. 

194. The quality of the Directors of the scientific Headquarters staffs of 
the Admiralty, War Office and the Air Ministry, oif the Directors of research 
estaiMiislimenits for which they are responsilble, and of the more senior 
scientific staff in the Ministry of Aviation, is also of the utmost importance 
in this respect. All Who share the task of defining an operational require- 
ment must not only have a dear conception of what is technically feasible, 
but should also be in a position to appreciate what is financially sensible in 
the light of the objectives that underlie the partioukr projects on which 
(hey are called to advise. As their experience in other fields increases, it is 
ineyitaWe that scientiiste who are translated from reBcandh aatalblishments to 
a Headquarters organisation should become less in touch with technical 
matters than their colleagues who remain behind. We reoommeod, there- 
fore, that the research staff in establkhments should have an appropriate 
Donmail association with the process of evolving operational requirements. 
We also recommend Chat the interchange between scientists in Headquarters 
posts and scientists in defence research and development establishments 
should be freer than is often the case. The possibility O'f reduoinig the 
finaincial disincentives that undoubtedly exist, because, for example, of 
the high cost of living in London, should be examined. 

Feasibility Studies 

195. Depending upon the nature of the teohnical project to which it will 
relate, the definition of an operational requirement may be simple or may 
prove a difficult and prolonged process. However long it takes and Which- 
ever way it is effected, the elaboration of the Operational requirement 
and of its corresponding technical specification tend to run in parallel. 
A fairly dear idea may quickly emerge of the technical specification and of 
the cost of the develoipmemt of a simple project, but with a complex weapon 
system a great deal of work will be required before its teidmical feasibility 
can ibe satisfactorily assessed and a broad estimate of its pnobable cost 
can be made. 

19d. Not surprisingly, proioedures for drawing up technical sipecifications 
vary both between and within Departments. Except for aircraft and guided 
missiles, the Admiralty, as we have already stated, is its own Supply Depart- 
ment. With the transformation of the old Ministry of Supply into the 
Ministry of Aviation, this is now also true, with some exceptions, of the 
War Office. The Air Minisitry, on the other hand, depends on- the Ministry 
of Aviiaition for the satis-faction of a-11 its needs in aircraft and weapons, 
an arrangement which separates it from direct responsibility for research 
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and development. This has its disadvantages, but we appreciate (hat (his 
is a comiplex question, and we have not invesitigated the merits or demerits 
of possible alternatives. To do so wo'uld lake us well outside our fcenms of 
reference. 

197. The scientific and teohnical facilities availabje to eadh of the Service 
Departments are sufitoient, in many cases, to judge the tedhnioal feasibility 
of satisfying a particular oiperattonal requiremeint. In other and more 
complex instances, special feasibility studies m'aiy need to be launched, often 
with the help of industry. In either event, final responsiilbility for a feasi- 
bility study rests with a single official in the Supply Department. He is 
assisted by a team or teams of experts in particular fields but his own 
task calls for high all-round technical and managerial ability, and the 
selection of suitable officers for such posts is of (he greatest ilmipoirtance. 

198. Where a feasibility study is carried out wuChin a Government estab- 
lishment, it clearly cannot normally be competitive. In certain circum- 
stanices, however, it might be both possible and desirable to engage two 
separate teams to undertake the work ; the oross-oriticism Which is likely 
to arise during the subsequent assessment of the two studies wili! improve 
the value of (he whole exercise. In cases Where industrial experience is 
desirable at this stage, we roooiniraend that two or more firms should be 
invited to compete in feasibility studies. Normally such studies will be 
of limited duration, and in such instances firms should be expected to under- 
take them without payment. In exceptional cases they may turn out to be 
prolonged and, if this is so, it would be both necessary and reasouable that 
an appropriate payment should be made. Firms would have the added 
incentive that (hey could hope, if they provided the most promising answer, 
to be invited to undertake further work on a paid basis. We recognise, 
of course, that, in view of the recent reorganisation of the aircraft industry, 
projects relating to aircraft and, in large part, to guided missiles, can today 
he put for consideration to only two competing oonsontia. 

199. WhiohevCT way they are carried out, feasibility studies should be 
limited to studies of the teohnical problems involved in satisfying an opera- 
tional requirement. Normally, if only because of the need to save time, 
they do not involve any experimental work or engineering ; but they do 
include approximate indications of the cost and time needed to complete 
the project. The Supply Department concerned, in co-operation, where 
necessary, with the operational staffs of the Service Departments, then 
decides which of the feasibility studies gave promise of the best answer, 
and whether to recommend a further step in developing the particular 
project concerned. 

Project Studies 

200. In our view the next stage is the most important in the whole process 
of defining and ^ satisfying an operational need, and is one to which 
inadequate attention had been paid in the past. What the new procedure 
is designed to achieve, from the point of view of central and interdepart- 
mental control, is a careful study of the implications of the proposed 
weapon system, prolonged over whatever time is appropriate to the cir- 
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cumstances and aimed to provide, so far as possible, reliable answers to 
the following questions : — 

(i) "Wihat are the scientific and tedhnical prolbleims that need to be resolved 
da penfooting every aspect of the weapoin system concerned, taking into 
acco'unit the operational ciroumstances for whidh the system is 
designed? 

(ii) In what panticiular fields is scientific and engineering knowleidge 
insufficient to satisfy the tedhnical and operational needs of the system, 
and what likelihood is there that the gaps in knowledge can be filled 
within an agreed time-scale? 

(iii) If the industrial facilities and experience required to bring the project 
to fulfilment are not available, how readily can they be provided? 

(iv) What is the likely cost of the research and development necessary for 
each stage of the project, in terms of money, categories of professional 
manpower, and time? 

(v) What is the likely cost of production of the finished weapon system? 
And how certain are the estimated costs? Is there any industrial experi- 
ence in the techniques involved, or is a long training period 
unavoidable? 

(vi) What is the likely market for the finished weapon system both within 
our own Services and abroad? How long an operational life is the 
system likely to enjoy? 

(vii) When re-examined in the light of the answers to the preceding ques- 
tions, how valid does the original operational requirement appear, par- 
ticularly when account is taken of the fact that the end-product may 
not become available for between five and ten years— a period in which 
the enemy’s technological capacity, as well as his offensive and 
defensive capabilities, will also be increasing? 

(viii) Would the completion of the research and development, and the 
production of the weapon system concerned, have any useful effect 
upon civil industry? 

(ix) Can the commitment be filled with advantage through purchase from 
abroad? 



If we are to continue to guard against the mistakes of the past it seems 
to us essential that once a feasibility study has been completed, and 
before a contract is let to industry for the development of a weapon 
system, answers to questions such as these should be systematically sough 
in a project study. Above all, it is essential that the cost of research, 
development and likely production should be looked at as a whole. In 
view of the years which intervene between the conception of a new 
weapon system and its completion, this entails fitting each project into the 
framework of long-term plans for defence expenditure. 

201 Before the question of any such detailed project study would arise, 
the earlier process of defining an operational requirement and its technical 
specification will usually have entailed very little expenditure additional^^^^ 
what is catered for in the overheads of Government and industrial labora- 
tories. A detailed project study would, however, be a specific undertaking, 
22 
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and one which would cost an amount of money that would clearly vary 
with the technical difficulty of the project and with its ultimate military 
and strategic importance and cost. For example, there have been projects 
in the past whose ultimate cost and time-scale for completion have turned 
out to be many times the original estimate. Some of these projects were 
clearly going to be costly and, moreover, it was quite likely that they would 
develop in such a way that the final cost would greatly exceed the original 
estimates. Many factors no doubt influenced the course of individual 
projects, but it seems to us that they might have had a better history if a 
substantial sum had been spent at the start to provide a closer examination 
of their technical feasibility, timeliness and ultimate cost. Indeed, if our 
recommendations are to be satisfactorily implemented, it is essential that 
during the project-study stage, money should be spent at the same rate as if 
the project study had been, in fact, the first stage of a development contract. 
Thus, if the project is ultimately pursued to completion, no time will have 
been lost. If, on the other hand, it is abandoned as a result of the project- 
study report, the Government will have the necessary information for a final 
decision earlier than has sometimes been, the case in the past, and it will 
have paid a relatively modest price for avoiding the substantial waste of 
money involved in abortive development. 

202. We recommend that project studies of the kind we advocate should 
■ be carried out for all major projects before a development contract is placed. 

The Placing of a Project-Study Contract 

203. It is for the Supply Department concerned to decide whether a project 
study should be placed with industry by means of a contract, or made the 
responsibility of a Government establishment. In either event, we recom- 
mend that a project study should be placed with only one group. If an 
extra-mural project-study contract is to be placed, it will be necessary to 
take into account the merits of the answers submitted to the preceding 
feasibility study and the known competence of the industrial undertakings 
concerned but, where practicable, suitable contractors should be invited to 
submit competitive proposals for a project study. 

204. The scope of the project study should be agreed between the industrial 
undertaking selected for the task and the Supply Department concerned, and 
should be as specific as technical considerations allow. Arrangements should 
be made to permit close contact between those responsible for carrying out 
the study and the potential user. A single individual, assisted by a small 
steering committee set up by the Supply Department primarily concerned, 
should be made generally responsible for controlling the project study on 
behalf of the Government. 

205. Once the decision to go ahead with a project study has been taken, a 
specific period should be estimated for its completion at an agreed price 
and. once the contract has been let, the work should normally be allowed to 
proceed to a conclusion. 

206. A year’s work at a cost of as much as 5 per cent of the total 
estimated research and development cost would not be inappropriate for an 
importanit defence project study. 
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The Transition from a Project-Study Contract to a Development 
Contract 

207. The dividing lines between what we have called a feasibility study, a 
project-study contract, and a development contract had previously been 
blurred. The mistakes of the past have often been due to the fact that 
major projects were embarked upon before it was possible to make adequate 
estimates of costs, time or technical feasibility. 

208. Under the procedure that we advocate the transition from a project- 
study contract to a development contract would represent a critical stage of 
decision. The report on the project study, which would be the responsibility 
of the research and development authority, would provide answers to all or 
most of the general questions outlined in paragraph 200 above. It should 
then be possible for the Department concerned and the Defence Research 
Policy Committee (D.R.P.C.) — to whose role we refer in detail later — to take 
a reasoned and objective view, within the time-scale envisaged, of the 
technical feasibility of the project in the light of the amount of new scientific 
and engineering knowledge which it would require. On the completion of 
a project study it would also be possible for the D.R.P.C. to consider the 
general question of duplication of needs between the Services (a point to 
which we return in the next Chapter) and, if needs be, to draw the attention 
of the Chiefs of Staff to any such duplication. Correspondingly, the Chiefs 
of Staff, as advised by the D.R.P.C,, would be better informed than they 
would otherwise be to decide whether the time-scale within which a given 
weapon system was likely to be completed was appropriate to projected 
strategic needs. 

209. A project-study report would also provide the supply and user Depart- 
ments, the Ministry of Defence and the Treasury with information about the 
demands which a new weapon system would make on available national 
resources ; about the costs and extent of deployment of the finished article ; 
about the technical and business adequacy of the groups with which it is 
recommended the contract should he placed ; about the possibilities of over- 
seas sales ; as well as about the likelihood that the particular piece of defence 
research involved would assist in the development of civil industry. This 
report, combined with other relevant information, would form the basis for a 
final examination of the desirability of proceeding from a project study to a 
development contract. 

210. We recognise that it may sometimes be necessary to place a develop- 
ment contract, either for the whole or part of a new weapon system, with 
a firm which at first sight appears less efficient than a competitor. Where 
considerations of this kind arise, it seems to us important to know the 
price of qualifying a technical judgment on such grounds. This cost can 
only be estimated by the Supply Department after a careful and critical 
project study of the kind we have proposed has been carried out. 

211. We cannot over-emphasize the importance we attach to this stage of 
the procedure of transforming an operational requirement into a development 
contract. We believe that, if project studies of the kind we recommend 
had been regularly employed during the past fifteen years, and if the reports 
of these studies had been carefully assessed, both by the Departments con- 
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cerned and by the D.R.P.C., the country might well have had better value 
for money spent. For a common fault in the past has been to allow 
projects to drift from one stage to another without strict control at critical 
points. 



Holding Contracts 

212. In the course of a project study it will usually soon become apparent 
whether it is likely to be successful. But in some cases consideration of a 
project-study report would take time, and it may be important to ensure that 
the teams which have been built up in industry to study the project are not 
left idle or, worse still, disbanded because of the time-lag between the com- 
pletion of the project study and the letting of a development contract. We 
therefore recommend that, in order to maintain the momentum of promising 
projects. Supply Departments should have discretion to let a holding contract 
to bridge the gap. In our view it should never be necessary to let more 
than one holding contract for each project, and the contract should not run 
for more than three months. If the project-study report has been properly 
prepared, the Government should be able to reach a decision on it within this 
period. If at the end of a project study it is clear that no decision about 
proceeding further could be reached within a period of three months, we 
suggest that the Government should not take any steps to avoid the disband- 
ment of the industrial teams responsible for the study. 



Control of Development Contracts 

213. Once a development contract has been placed, its management should 
become the responsibility of the originating Department (the Ministry of 
Aviation, the Admiralty, or the War Office). 



214. We note with approval that in 1959 the Ministry of Aviation set up 
four Study Groups to consider 

(i) project cost-estimating ; 

(ii) the procedure for accepting operational requirements ; 

(iii) the use of incentive contracts ; 

(iv) the efficiency of the “ limitation-of-liability ” clause in research and 
development contracts ; 



and that, on the basis of the reports of those Study Groups, the Ministry 
has not only clarffied certain areas of responsibility but also improved certain 
procedures. It is also introducing new measures of cost-estimating in the 
work carried out within its own establishments. Cost control is accorded equal 
importance with technical control, and steps have accordingly been taken to 
brmg the technical and administrative branches of the Department closer 
together. At the same time, contractors who make proposals for development 
projects are bemg asked to submit detailed cost programmes under the 
authority of a semor member of the firm and. wherever possible, they are 
^ I’®” financial liability for the accuracy of their estimates 
and for the efficient management of the projects they undertake. Under these 
new arrangements, the responsibilty of the technical branches of Supolv 
Departments can be defined as the assessment of the implications, in terms 
of scientific and technical effort, time and money, of each project undertaken 
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by the Department. One of the responsibilities of the Administrative and 
Contracts Branches, who alone authorise financial commitments on behalf 
of the Department, is to satisfy themselves that the estimates put forward by 
the technical staff, who must be fully provided with necessary advice from all 
required quarters, are valid. 

215. The Ministry of Aviation is also attempting to improve the contractual 
arrangements it makes with industry by the greater use of incentive contracts 
rather than those based on cost plus profit allowance. 

216. We understand that the War Office has benefited from the experiences 
of the Ministry of Aviation insofar as they have taken over procedures in 
use in those areas of research and development, responsibility for which was 
transferred to the War Office when the Ministry of Aviation was formed. 
Consultations between the Admiralty and Ministry of Aviation have also 
taken place. 

217. Certain other new procedures, whose general aim is to improve the 
efficiency of research and development, are included in the following further 
recommendations which we wish to make. Some of these have already been 
put into effect or are being considered by the Ministry of Aviation, the 
Admiralty and the War Office. 

(i) A development contract should be a specific contract to meet a specific 
requirement on lines indicated by a preceding project study. It should 
include clear-cut arrangements about costs, a time-scale for the various 
phases, and a list of the major technical problems assembled in order of 
priority. These should be checked, as the work proceeds, by the respon- 
sible technical official in the Supply Department, Any major variation 
which would affect the concept, cost or timing of the project should be 
referred back for consideration to the level at which the original decision 
of the project-study report was taken, and to the D.R.P.C. if this body 
wa.s initially involved or if subsequent developments justify reference to 
that Committee. 

(ii) If changes are introduced into the development of such magnitude as 
to necessitate the project being referred back to the D.R.P.C.. that body 
should, if necessary, refer the whole project back to the Chiefs of Staff 
and the Minister of Defence. 

(iii) As far as is technically and eoonoimicailiy justifiable, the practice 
sho’uld be extended of making a single prime contractor responsible for 
the development of a complete projeot, subject to agreements with the 
Supply Department on the placing of sub-contracts. 

(iv) The oversight of a development contract sihould, so far as the 
Governiment is concerned, be the responBibility of a single technical 
offiicial in the Supply Depa.rtment. Where Decessa,ry, he should be 
the Chairman of a team lor management board on which should be 
represented the technical, financial, and contracts divisions of the 
Supply Department concerned, as well ais the potential user and a 
representative of the prime contractor. Officials of relevant Govern- 
ment research establishments should also be brought into this monitor- 
ing process. 

22 C4 
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218. In igeneial, we wish to emphasize ithat an essential pre-requisite for 
the successful guidance of a development project is the scientific and 
technical competence of the staff iof the originating Departmen.t, together 
with their experieniite of industrial methods. [Without this, no amount 
of good administration can assure the orderly progress of a development 
oontraot. The longer a project is delayed in its development, the more 
It costs and, if carried to completion, the shorter the life of the finished 
prodiuct. Equally important is the fact that poor costing and technical 
estimating at the start might lead to the selection of an apparently superior 
project which is not only doomed to faihire but also eliminates from con- 
sideration a less ambitious and less costly but nonetheless more feasible 
project. Only careful project studies carried out in advance could be 
expected to reduce the frequency of this happening. 

219. Oo-ordination within Departments is also important. We have been 
imomed that lack of it has led to delays and difficulties. These can be 
obviated only if there is proper co-ardination between Directorates which 
overlap in technical fields. 



The Break-Clause 

220. Finally, in view of the comments we have heard expressed about the 
unsettling effect on ind.ustrial contractors of the “ break-clause ”* in defence 
contracts.^ we think we should comment briefly on this topic. We have 
(already indicated that the resources which are available for defence 
rese^h and development are completely stretched. Adding a major item 
to the list of pro.jocts in progress may alter the balance completely, in 
the same way as the balance can be seriously affected by eliminating 
a smgle big icontract. Correspondingly, the general pattern of the pro- 
gramme may be .affected by some major change in national policy deter- 
mwd iby political or .economic considerations, either at home or abroad. 
This IS one of the reasons why the whole programme needs .to be kept 
under review so as to determine what consequential changes are called for 
as a result of toe introduction .or elimination of .some major item of 
work, or .because of a change in general national policy. Another 
derives from the fact .that .the U.S.A. and the U.S.S.R. are able to devote 
enormously greater resources to deifence technology than we .do and that 
consequently, .our own projects will be rendered obsolescent, from time 
to time, by developments in ffiese two countries. These co-nsiderationS pr.o- 
vide the only justificatton, but a sufficient .one. for the retention of a 
break-clause’ m defence .contracts, whether for dev.Blopm.ent or pro- 
duction, placed with industry. The feasibility and project studies described 
r^on*”°'^^'^ prevent the need for operating it for any further 
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THE ROLE OF THE D.R.P.C. AND 
GENERAL CONCLUSIONS 

221. This Ohapler is devoted mainly to an examination of the composition 
and working of ithe Defence Research Policy Committee (D.R.P.C.) and its 
Stag. But toy way of mtroduction we wish to refer Brst to one of the most 
important problems which it is the task of the Ministry of Defence and 
the D.R.P.C. to resolve. We refer to the avoidance of uimecessary duplica- 
tion in defence research and development requirements and programmes, 
wlh-e'tlier it be niationial dopKoaition wiithiir oir toetwieen our own Services, or 
international duplication between 'Ourselves and lOur allies. 

National Duplication 

222. No madiinery can prevent the duplication that arises from a desire 
to avoid risking dependence on a single approach to a ptO'blem, or on a 
single loontractor. How far bets S'bould be hedged must be a matter of 
judgment, usually 'on the pia-rt of 'the responsible Comtroller in the Supply 
Department. Somie duplication is 'Obviously jiustifiablo whore a project 
entails a technical ad.vance into new fi'olds. Hindsight suggests, however, 
that, although it has sometim'es proved fortunate that reliance was not 
placed 'On lOne approach, on the whole it would have paid to concentrate 
on fewer possible sol'Utions, and to go in for grea'ter and speedier industrial 
rationalisaiti'on. 

223. The prevention of duplication between ithe Services, on the other 

hand, is a matter for interdopartmental machinery. This machinery, in 
the shape of the D.R.P.C.. exists and function’s. In some important 

cases, it has operated to prevent duplica.tion : in cases where it has allowed 
apparent duplication it has done so advisedly, 'on the 'grounds that the 
operati'onai penalty of forcing the Services to 'accept equipment which 
falls short lof whiat they want would be too severe. This is not to say, of 
coursie, that its judgments were 'invariably right ; but if, as we understand, 
all projects for development require its sancti'on, it cannot be said to lack 
the opportunity 'of forming a judgment. 

224. We have two suggestions to make. First, we think that the effort to 
harm'onise the needs 'of the different Seirvices should more 'Often start 
before 'the formulation 'Of the operational requirement. Secondly, we 
boU-eve that, as the cost of development is now so immense, every effort 
should be made to reconcile operational requirements so that a single 
design can satisfy more than one Service, thereby leaving more money for 
production. But if unnecessary duplication is to be avoided, then the 
Ministry 'of Defence will be required to exercise to the full the powers 
vested in the Minister of Defence, to Which we referr'Cid in paragraph 170 of 
Ch'a.pter VI. 
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International Duplication 

225. Duplication in the development of weapon systems has occurred 
not only nationally, hut also internationally between ourselves and our 
allies. Once more, it seems to be the case that it occurs because of con- 
flicting policies and decisions taken at a higher level, rather than because 
workers in defence research laboratories are unaware of what is being 
done by their (counterparts in allied countries. There is all manner of 
scientific and technical collaboration between ourselves, Commoniwealth 
countries ,and other allies. 

226. It is always necessaiy to bear in mind, howiever, that the resources 
devoted to the develoipment lof new weapon systems by the U.S.A. are as far 
in excess of our own as are the Russian. On the basis of published figures 
the disparity is all .but tenfold. We cannot 'therefore hope to' compete with 
the ‘tiwo giants on the intemational scene except in selected sectors of defence 
research. For that reason, we welcome a recent direction given by the 
Ministry of Defence that, in oonsiMerinig future development, the fullest 
possible information should be provided about comparable equipments that 
are under development or in service in other ooiuntries, in order to help 
in deciding whether we should embark on new ventures of our own or rely 
on overseas purchases. Information about overseas developments clearly 
needs to be 'taken into account when deciding whether to proceed from the 
stage of a project study ito that of a development contract proper. 

227. In particular, it is becO'ming increasingly necessary 'to eliminate waste- 
ful duplication of efi-Oint among members of NATO and other countries 
of 'the Western world. Positive efforts, .therefore, need to' be made, in con- 
snltaition with our allies, and particularly with the U.S.A., to prevent over- 
lapping and to promote useful .specialisation in defence research and 
development by difiereat countries. Those countries which are well placed 
to teke toe lead in particular fields should do so with a view to supplying 
toeir allies’ as well as their lown needs. We know ithat a good dea'l of 
effort has already been devoted to finding a solution to this problem, but 
the results so far have been disappointing. 

The Defence Research Policy Committee 

228. We have already rrferred 'to toe important part Che D.R.P.C. plays 
and should play in the control of defence research and development, par- 
ticularly when the operatiional req'Uirement is formulated, and at toe stage 
when a project-study report is submitted. The Committee is an inter- 
departmental body toe members of which are responsible for both the 
operational and scientific aspects of research and development in the 
Service Departments and .the Ministry of Aviaition. As already noited, it 
is chaired by toe Chief Scientific Adviser to .the Minister of Defence; Its 
m^^gs are also attended by representetives from toe Treasury and the 
Mmst^ of Defence. As defined in 1947 toe teens of reference of the 
D.R.P.C. were: — 

“To advise toe IvMster of Defence and .the Chiefs of S.tafl on 
matters connected with the formulation of scientific policy in the 
defence field.” 
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These have been redefined very recently and now read as follows: 

“ {a) To advise the Minister of Defence and ithe Chiefs of Stafl: on all 
scientific and technical matters which may afleot ithe foranulation and 
direoli'om of defence policy. 

“ (i>) To keep under review the defence research and developmeinit pro- 
gramme so as to ensure that it is appropriate to current defence policy 
having rogaid to available resources.” 

229. In addition to acting as a general advisory body on defence science, 
and as the body ciharged with the iotar-Service co-ordination of require- 
ments in orders of priority, the D.R.P.C. undertakes a broad annual review 
of the ■ whole defence research and development programme. Unlike a 
capital investment programme, this is a standiiing list of unoompleted 
projects to which new projects are added as they are approved. Instead 
of allocating each pnoject to a programme of “ starts ” for a particular 
year, the Committee attaches a priority to it and the Department concerned 
then times its start, subject to Treasury approval, according to its priority. 

230. While the D.R.P.C. considers, as they arise, new individual projects 
which will make substantial claims on Tesources, or which imply important 
or oontroversial decisions lof defence policy, it is the resp’onsibility of the 
Supply Diviision of the appropriate Ministry to' decide whether a project 
falls within this definition. It is, however, always open to the Ministry 
of De'fC'nce, the Service Departments or the Treasury to ask that any 
project should be considered by the Committee. In fact, about three- 
quarters of the total extra-mural expenditure on research and development 
relates to projects which have been approved by the D.R.P.C. itself. 

The Defence Research Policy Staff 

231. The Defence Researoh Policy Stall (D.R.P. StafQ is made up of tour 
full-time senior officers (one from each of the three Services and a scientist 
of equal rank from tihe Ministry of Aviation) and eight part-time members. 
Seven of the part-time members are civilian scientists with executive duties 
in their parent Department, and they can bring to the D.R.P. .Stall up-to-date 
knowledge from itheii Depairtments. The eigihith is an administrative Civil 
Servant in 'the Mmistry of Defence. The four full-time members of (he 
D.R.P. Stafl serve for a term which is 'UOt less than two. and usually not 
m'ore than three years. Previously a fulUtime scientist from the Ministry 
of Defence acted as Ghalrman of the. Staff, but for vario'us reasons this 
airrangement was changed about two years ago. At present he is chosen 
from 'the four full-time members and the intention has been to alternate 
the duty between .the full-time members. The Service members of (he 
full-time Staff alsoi act as “ Service advisers ” to ithe Chief Scientific Adviser 
in the Mimistry .of Defence. In varying degrees they also have executive 
responsibilities in their parent Departmenits. 

232. The terms 'of reference of .the D.R.P. Staff are “.to carry out such 
work as the D.R.P. Committee may direct”. In practice, their main 
funot'ioins are:- — 

(i) To keep abreast of defence researoh and development in the United 
Kingdom and abroad. 
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(ii) To examine all defence research and development projects submitted 
to them, and to accord them inter-Service priorities. 

(iii) To ensure that the items listed in (ii) above continue to be valid 
in the light of changing defence policy. 

(iv) To initiate papers tvhich the Staff think should be discussed by the 
Committee. 

(v) To provide an informal link whereby the Ministry of Defence is kept 
informed of ideas for new weapons or equipment at an early stage 
in their emergence in a Service Department. 

The Role of the D.R.P.C. 

233. _ Our evidence strongly suggeste that, whatever the D.R.P.C.’s responsi- 
bilities may be on paper, it has sO' far not bean able to play the full part 
expect^ of it ia impressing its views on scienilific matters upon the 
Committee of the Chiefs of Staff and in ensuring that the researdi and 
development programme as a whole is in balance and of ,the right size. 

234. If the material for its annual review is to .be properly presented, we 
believe its staff needs strengtheniing. We have noit studied in detail the 
arrangements for drawing up the programme as described generally in 
paragraph 229. But we suggest that these should be reviewed by those 
directly responsible to see whether it is possible Btili further to improve 
arrangements for indicating ilhe timing and incidence of costs, and ® 0 ' to 
facihtate the anunal review. 



pS. As for individual projects, we think it important that there should 
be no exceptions to the rule requiring reference to the D.R.P.C. or its 
Staff of aU staff targets, operational requirements, feasibility studies and 
poject studies, however small the probable cost of the project We also 
believe that ra&er more precision is desirable about which projects should 

behalf 

We.recommeM that .the criterion for submission of a project 

development is expected to lost 
£250,000 or more, or that it has impoTitant repercussions on defence policy. 

Staff must inevitably 

-tbei^elves as to some extent advocates of their parent Services 
Me^. we th^ it is nght ,tha.t they should regard themselves as channels 
by which die Seryi^ and, m particular, the Chiefs of Staff can ensure that 
understood and given due emphasis by“h“pc 
, On the other hand, to prevent over-«aphasis by any one Seiwi« 'i;' 
panticular needs and to achieve a better balance between the manv fa f 
scientific, operational and economic, which need to be tavlT+T f 
w^n determimng the research and ivelo„ pr«t weT^o^^^ 
ftat the non-&rvice element in the full-time Staff of the D R P C should 

of members of the Scientific Civfl Service annointeH 

itbe Supply Departments concerned. We also think”S 
honld include a full-time adminstrative civff servant. We further stro^^y 
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recommend that the Chairman o£ the D.R.P. StafE should be on the staff 
of the [Ministry of Defence and should be made a member of the D.R.P.C. 
itself. 

General Conclusions on Defence Research 

237. The main theme of this section of our report has been our emphasis 
on the value of distinguishing clearly, in the case of major defence projects, 
the various stages which lead to the placing of a development contract, i.e. 
staff targets, operational requirements, feasibility studies, project studies 
and, finally development contracts. Decisions to proceed from one step 
(to the next ishould be based on all available information about likely 
teohnical progress, cost and time scales. Since the full development contract 
is the really expensive stage in terms of committed resources, it is essential 
that it should be preceded by a proper study contract, the curtailment of 
which could prove a very false economy. 

238. Wo would also emphasise tiiat eadt of the authorities concerned with 
the proijeot as a whole must know and accept the nature of its responsibilities 
at each stage. For major projects these are broadly as follows : — 

(a) The Service Departments have the prime responsibility for formulating 
sitaff targets and operational requirements. 

(i>) The research and development authority (whether the Ministry of 
Aviation or a part of a Service Department) has the responsibility 
for formulating, conduating or supervising, and assisting feasibility and 
project studies, and for placing and controlling development contracts. 

(c) The D.R.P.C. has the responsibility for advising the Minister of 
Defence and Chiefs of Staff on all scientific and teohnical matters 
which may affect the formulation and direction of defence policy, 
and for keeping under review the defence research and development 
programme so as to ensure that it is appropriate to current defence 
policy, having regard to available resources. In the discharge of these 
terms of reference the committee reviews staff targets and operational 
requirements in the light of their ultimate impact on defence research 
and development, and sponsors, subject to Treasury approval, 
feasibility studies, project studies and development contracts. 

239. If all the procedures which we have proposed are adopted, we believe 
that they will yield as great a measure of certainty as can be secured in a 
very uncertain field. There will, however, be times when the development of 
a project either turns out to be much more expensive than had been 
expected, or takes so long that the requirement for which it was intended 
will have vanished before the equipment is ready. The measures we have 
proposed are designed to detect cases of this kind at an early stage. But we 
shall not achieve the best results unless the Government is also prepared to 
cut its losses and cancel projects even when a great deal of time, money and 
effort has been devoted to them. In these cases it is always tempting — 
because cancellations may be thought to argue inoompetenoe — ^to go on in 
the hope that the effort already spent will in the end not be wasted. But 
the truth is that, however much money and effort may have been spent on 
a project, it is not worth spending more unless the development when 
finished will meet a real need in an effective way. 
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240. Nowhere is the isaying “ ciroMiistanoes alter oases ” more true than in 
the field of defence research and development. We cannot, therefore, hope 
that the additionaJ measures which we have proposed for its control will 
necessarily achieve the maximum increase in efficiency that is .theoretically 
possible. In the end, the quality of ithe country’s effort in defence research 
and development depends upon the scientific and engineering genius and 
administrative sHl of the men who are enga.ged in this field of work, and 
on the judgment of defence research Directors and their opposite njumbers 
in the Services. As is sho.wn by the United States and the U.S.S.R. there 
is virtually no limit to the potential demand for defence research and develop- 
ment. Its volume can, indeed, be decided, it seems to us, only as some 
arbitrary proportion of the total national resources which can foe devoted 
to defence. The -problem of deciding which of many possible projects to 
foster is, -in the circumstances, extremely difficult, and we can only repeat 
that decisions in this field ultimately depend on the skill of the Services in 
formulating their operational requirements, on ithe scientific -and technological 
competence of those whose responsibility it is to advise how the require- 
ments are to be met, and on their experience of industry. We are confident, 
however, that, granted first-rate personnel, our recommendations can lead 
to a substantial improvement in both efficiency and economy. 
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The Size and Location ob Research Establishments 

24-1. The research estaWishments or units wholly financed by Government 
vary greatly in size. Expressed in tern® of the number <k staff in the 
Scdentdfic Officer Class (or iamalagous grades) they range from two to three 
research workers in some of the smaller units of the Medical Research 
Council to several hundreds in large establishmenits such as the Royal 
Aircraft Establishment of the Miniatry of Aviation. Appendix IV gives 
details of these variations ; it may be noted here that the following propor- 
tions of the Scientific Officer staff are in establishments with fewer than 
30 research workers : M.R.C. 75 per cent. ; A.R.C. 54 per cent. ; D.S.I.R. 
15 per cent. ; and in the three Defence Departments 8 per cent. 

242. Broiadly speaking, estialhlishments are usually large in defence, where 
they are concerned mainly with applied research (with future development 
very much in mind), or with devrfopm'ent work itself. A few very small 
defence research units also exist, either associated with the larger establish- 
mjenjts or geogra'phicafly isolated for specific purposes such as weapon test- 
ing. Most of 'thfe stations of D.S.I.R. are also relatively large, and they too 
are engaged predominantly on applied research. On the other hand, while 
the A.R.C. and M.R.C. administer a few large research establishments 
(such as Rothamsted Expeiiinental Station and the National Institute for 
Medical Research), most of their units are small ones, and they are 
generally attached either to universities or to hospitals. All these small 
units are concerned with highly specialized subjects, many having originally 
been built round the work of some outstanding research worker. 

243. The A.R.C. differs from th'e M.R.C. in having a number of medium- 
sized and small self<»ntained institutes — ^thece -are 24 with fewer than 
30 Scientific Officer Class staff^ — scattered throu^out the country, often 
geographiicaJly isolated from other research establishments. There are also 
six comparatively ismal and similariy-'isolated DjS.I.R. stations. Miany of 
these medium-sized 'and small establishments cover a number of scientific 
discdpUnes. 

244. There is a serious danger that the geographical isolation of small 
research estabhs'hments, in which one may find as few as one or two 
research workers in any particular discipline, may lead to' inteUectual 
stagnation and to a general' deterioration of ithe standard of work done. 
This is especially so if, as is often the case, -staff spend the greater part 
of their potentially creative years in such establishments. 
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245. .^Tnall establishments also prowde far less opportunity for removing 
staff from one held of researdi to. another either as changes o,ccur in the 
progr.amme of work, or to prevent individuals from getting into a rut. 
Any attempt to achieve tihiis iby moving staff from one establishment to 
anotViCT is usually difBoult to arrange beoa.use of domestic raasoras, particu- 
larly as between widely separated laboratories. 

246. As we have already ,sadd, opportunities for frequent personal contact 
between research workers in related and also in unrelated fields are very 
important to the health of a research establishment. There are three 
obvio'us ways whereby the Research Councils and Govemmemt Department 
can help to foster such contacts. The first is by creating large mulli- 
disoi.pline research establishments such as Rothamsted, with at least half a 
dozen research workers in each of a number of specialised fields ; second, by 
locating estaiblishments close to each other or, better still, on ithe sa.nie 
“ campus ”, as has been done, for example, at Poirton, where a Microbiologi- 
cal Institute has .been sited close .to another which uses related tethniques ; 
and third, .by attaching .small' units, where this is possible, to universities, 
as is now the practice in 1h.e M.R.C. and the A.R.C., or to oolileges^ of 
technology. Such arrangements have the added advantage that technical 
services such as routine chemical analysis and statistics, as well as domestic 
facilities, can be shared, with a consequent reduction in oveirheads. 

247. In 1943 the Barlow Commi'ttee drew attention to the need 'to. site 
research establishments within easy reach of a university or close to other 
establishments working on kindred problems. No doubt many practical 
difficulties have prevented this from being done, particularly in the case 
.of agricultural research establishments, .but the fact remains that little 
attention appears to have been given to this issue in .the intervening year®. 
We recommend, therefore, that the Office of the Minister for Science should 
take on the responsibility of ensuring that this factor is given proper weight 
in the siting of new laboratories. 

248. As 'to existing lalboratoTles, there .are a few, in partiouilar some of the 
small stati.on.s and 'institutions in D.S.I.R. and in the A.R.C., which seem 
to us to be both too small land too isolated to inspire much 'hope in their 
continued success. We recommend, therefore, that the Research Councils 
and Government Departments should .examine the possibility of amalga- 
mating or grouping small isolated establishments. 



Research Directors and the Formulation of PoLicr 

249. As we have already described, ithe procedure in the A.E.A. and 
D.S.I.R., as well as in the other Research Councils, is that .a central body, 
assisted ’either by general or specialist advisory boards or committees, 
determines the broad pofey whii.ch governs the organisation’s activities. 
■While this kind of broad direction comes from the centre, new ideas and 
proposals for new lines of research, as well as the foirmulation of reseaiah 
programmes, depend very largely on. the Directors and staff of the research 
establishments ithemselves. Because of tbeir knowledge and experiemoe. 
Directors occupy a key position in this respect. 
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250. This must be, or should be, true whatever the nature of the organisa- 
tion. But the formal association of 0ireotors with the central bodies whioh 
determine -policy differs greatly between the A.E.A. and the other research 
institutions. Ini the A.E.A. the importance of the Directors and Managing 
DireotOTs is recognised by their representation on the central Executive 
Commiittee of the Authority as well as on the main committee which advises 
the Authority on research-^the Research Policy Committee. Furthermore, 
'the ^ Member for Reactors, the Member for Production and 
Engineering, the Member for Weapons Research and Development, 
as well as the Member for Finance and Administration, are 
members of the Authority and also hiave direct executive responsibility 
for their respective fields of activity. The -position is completely different 
in the case of the Resea, rch Councils. Apart from the Secretary of th-e 
Council, who is, of course, executive head of the Department, no member 
of the D.S.I.R. scientific staff sits either on the Council for Scientific and 
Industrial Research, or -on those of its main committees which are concerned 
with poilii'cy. This is also true o-f the A.R.C., th-e M.R.C. and -the Nature 
Conservancy. 

251. There is a poslsiblle weiafcness here. It stands to reaso-n tllat -the more 
successful a Research Council is in recruiting to its staff the -best talent 
there is in its field, the more likely it will be that the s-taff becomes more 
informed about 'the activities and purposes of the organisation- than the men 
who have the statutory and public duty of looking after -its affairs. We 
therefore reoomm-end that some means sho'Uld be devised whereby the 
Directors of at least the larger establishments could become effective particd- 
pauts in the -meetings of the Research Councils and their main- policy 
Committees. (In D.S.I.R, and A.R.C.. where there are several large estab- 
lishments, there would no doubt have to be a ro-ta system). Such arrange- 
ments would not only be of value to the Councils, because of -the Directors’ 
knowledge and experience, but would also be of value to the Directors, 
whose influence would be improved in a variety of ways. Similar arrange- 
ments would be erf value in certain Government Departments, in particular 
in defence, where we think that some of the Directors of research estab- 
lishments should be brought into more formal association with Headquarters 
bodies concerned with the formulation of depa-rtmiental policy on research 
and development. We have already referred to this question in paragraph 
194 of Chapter VII. 

Advisory Bodies to Research Establishments 

252. We have also referred to the various ways Directors of Government 
research establishments are helped in the management of their programmes. 
In summary they are as follows : — 

(a) The Director may be advised by a Board or Committee, of which 
he is a member. Such bodies, which normally include user representa- 
tives, are not concerned with the day-today running of the establish- 
ment. but give general advice on the programme as a whole. This is 
the usual practice in D.S.I.R. The Council has also recently set up. 
as an experiment, small Steering Committees for some of its stations. 
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to which the Director is responsible, and of which he is a member : 
these act as an executive arm of the Council. 

(h) Alternatively, the Director of an establishment reports directly to 
the Headquarters of his organisation, which in turn seeks advice on the 
work of its units or establishments from standing specialist boards or 
advisory committees. These advisory bodies are usually concerned with 
the work carried out in more than one research establishment, and 
include representatives of industty and the universities. They are 
illustrated by the A.R.C. Standing and Technical Committees, and by 
such advisory bodies to the Ministry of Aviation as the Aeronautical 
Research Council and the recently-formed Electronics Research 
Council. 

(c) In a third category, as in the case of the small units of the M.R.C. 
and A.R.C., a Director will be responsible directly to the Headquarters 
of his organisation, which may appoint consultants to assist him ; this 
is the rule in most Admiralty research estaiblishimenits. 

253. The A.R.C. also relies on ad hoc Visiting Groups to review the 
programmes of their units and establishments every five years or so (see 
also paragraph 104 of Chapter III and paragraph 142 of Chapter V). These 
Visiting Group®, which are appointed by and report to the Council, consisit 
of a Chairman, who is generally a member of the Council, three or four 
specialists (usually of professorial status), and someone with practical 
farming experience. They are accompanied during their visits by members 
of the Headquarters scientific and administrative staffs. We understand 
that such groups are concerned not only with the intrinsic scientific merits 
of the work in relation to the station’s programme, but also with general 
organisational questions, including an assessment of the value of the work 
done by individual members of the staff. 

254. We wish to repeat that we regard these Visiting Groups as a most 
valuable institution. Directors of research establishments whose work is of 
value to users outside Government should clearly be able to consult 
advisory groups containing representatives of the main users. Scientists 
from universities and colleges of technology who are expert in the disciplines 
or subjects covered by the establishment are also of great value on these 
advisory bodies. To maintain their effectiveness the membership of such 
advisory bodies should not be aUowedi to become too static. On the other 
hand, we do not think that a Steering Committee on the lines being' tried 
out by D.S.I.R. should be a normal feature in the running of a research 
establishment, although it may be useful as a transitional measure in certain 
circumstances. 

255. Where a research establishment is controlled by a Government 
Department which is also the main user, as in defence research and develop- 
ment, advisory boards are also of value, not so much because they can 
represent user requirements, but because university or industrial representa- 
tion ensures an independent and critical approach which can act as a 
stimulant to the work of the establishment concerned. Where the work of 
the establishment covers a relatively narrow field, a small advisory body 
of independent specialists in that field can also be of value. Another useful 
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device in the case of establishments whose work covers a range of 
disciplines is to appoint, as the Admiralty does, individual consultants for 
short periods to deal with specific aspects of the establishment’s work. 
Since there are a number of research establishments, both in the civil and 
in the defence field, which do none of these things, w>e recommend that 
the Departments concerned should give serious consideration to the 
formation either of advisory bodies, or, as an alternative, to the appointment 
of independent specialists to act as consultants either on part or on the 
whole of an establishment’s research programme. 

256. Since we are particularly attracted by the A.R.C. system of ad hoc 
Visiting Groups as a means of obtaining an independent check every five 
years or so on the work of establishments, we also recommend that con- 
sideration be given to the extension of the use of such groups to other 
organisations in the civil field. We recognise that there may be security 
difficulties in .the case of establishments engaged mainly on defence work. 

Links with Academic Institutions 

257. There are a number of ways in which links can be maintained 
between Government research establishments and the universities, e.g. 
through .extra-mural contracts, the use of university consultants (both for 
short-term advice and also for work in Government laboratories during the 
long vacation), students’ vacation schemes, and membership by university 
scientists .of advisory committees. Still more can be done. We welcome, 
for example, the view of the University Grants Committee (Report for .the 
Quinquennium 1952-1957 ; Cmnd. 534) that the universities should give 
serious consideration to the possible use of facilities for training in research 
outside the universities, in particular in the Research Councils. We also 
.think that more should be done to enable university scientists to have access 
to special facilities available in Government research establishments in order 
to pursue enquiries of their own devising. This issue is to some extent 
bound up with the difficult problem of having non-academic laboratories 
recognised for the purpose of graduate and post-graduate work. None- 
theless, we recommend that those in charge of Government research 
organisations should consider with university authorities means whereby 
the two can achieve a closer liaison. 

258. This recommendation also applies to the colleges of technology. A 
number of senior scientific civil servants are already members of the govern- 
ing bodies of these colleges or act as parWime lecturers. We note that the 
arrangements for attaining Membership of the College of Technologists (the 
post-graduate award administered by the National Council for Technological 
Awards) specifically allows for a substantial part of a student’s programme 
to be carried out in industry or at a Government research establishment. 
We therefore hope that establishments will co-operate in these arrangements 
both by supplying the necessary joint supervisors and by encouraging junior 
members of their own staff to work for the M.C.T. 

259. We return in Chapter X to the question of the interchange of staff 
between Government research establishments and .the universities and 
colleges of technology. 
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Links with Users 

260. We referred in Chapter II to the formal arrangements whereby user 
requirements can be taken into account in the formulation of research and 
development programmes and in Chapters IV and VII we discussed this 
problem in relation to civil and defence projects. The following paragraphs 
are concerned with certain organisational issues which arise on the civil 
side. 

261. In Chapter IV we discussed the particular problem confronting 
Government Departments which are not themselves responsible for research 
establishments, but whose affairs are greatly influenced by technological 
considerations. Several of these, such as the Ministries of Education, Housing 
and Local Government, and Transport, are responsible, directly or indirectly, 
for the expenditure of very large sums of public money on undertakings 
which are considerably affected by the results of research. If existing 
scientific knowledge and the new knowledge which further research can pro- 
vide are to be brought to bear on the work of such Departments an effective 
relationship is essential between, for example, the Ministry of Transport and 
the Road Research Laboratory of D.S.I.R., the Ministry of Education and the 
Building Research Station of D.S.I.R., and the Ministry of Housing and 
Local Government and the various Government research organisations that 
cover subjects within its ambit, for example, the Water Pollution Research 
Laboratory (D.S.I.R.). 

262. Some Government Departments without research establishments of 
their own but with a major interest in the results of research have appointed 
“ Scientific Advisers ”, following on recommendations of the Advisory Council 
on Scientific Policy made in 1947.* This device has worked well at times 
but, from what we have gathered, it does not provide a complete solution to 
the problem. Where it has succeeded, it has done so because the Scientific 
Advisers or their staffs have been integrated with the administrative divisions 
of the Department in such a way that they ate effectively used in the formula- 
tion of general policy and in the determination of the programmes of research 
of the organisations with which they may be directly or indirectly concerned. 
Unless this type of integration is assured, we do not think that many good 
scientists would find the job of Scientific Adviser attractive in certain 
Departments ; they would have few staff and would have no direct responsi- 
bUities for research, and they would be uncomfortably placed between the 
main body of the Department and the research establishments of other 
organisations. 

263. A supplementary method of strengthening the links between the 
scientist and the administrator which we favour is the formation of develop- 
ment groups. This is a technique of management which, as will be seen, has 
something in common with Operational Research and Organisation and 
Methods. The Ministry of Agriculture’s experimental farms working in 
conjunction with the rest of the National Agricultural Advisory Service 
provide an example of a rather similar approach. 



* First Annual Report of the Advisory Council on Scientific Policy (1947-48); Cmd. 7465, 
paragraph 10. 
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264. A short history of the development group on educational building set 
up in 1949 by the Ministry of Education, and a statement of the factors 
judged essential to its success, are given in Appendix V. Briefly, the Group 
is designed to bring scientific and technical knowledge to bear directly on 
the formation and efificient execution of building policy. It brings together 
at Headquarters some thirty people including administrative officers (repre- 
senting the policy-maketsl H.M. Inspectors (representing the teachers who 
will use the buildings) and all the partners — architects, quantity surveyors 
and engineers — concerned in the design of a building. 

265. The Group keeps in continuous contact with research scientists at 
D.S.I.R. Stations and elsewhere ; it regularly investigates educational require- 
ments in the light of any new developments in teaching techniques ; and it 
co-operates with manufacturers in evolving new building components or 
methods. It advises the Minister about appropriate standards and costs, 
and also about the form that his controls should take — standard plans have 
always been firmly opposed. By actually designing and erecting buildings, 
it demonstrates that these controls are reasonable and workable. And it gives 
guidance to local education authorities and others about ways to secure 
maximum value for money. Without the work of the Development Group 
the educational building programmes carried out since 1949 would, we ate 
told, have cost some £300 million more than they have. 

266. An essential feature of the Development Group is its central position 
in the administrative structure of the Department ; it is an integral part of 
the Branch responsible for capital investment programmes and for the 
approval of individual building projects. This Branch is itself under the 
joint control of an Assistant Secretary and the Chief Architect. 

267. We understand that several other Government Departments have 
recently set up development groups to deal with similar problems of building. 
We welcome this move but wish to emphasize that such groups should be as 
strong on the administrative and “ user ” sides as on the technical side, and 
that the work on the group needs to be fully integrated with the general 
policy of the Department. Close and confident collaboration between the 
different partners in the team is essential. This approach cannot develop 
its full potential if administrative members think it their job to express 
an administrative as against a technical point of view, or if the technical 
members think of their requirements as in some sense in opposition to 
those of the representatives of the users. The various interests represented in 
a development group must be ready to understand and respect one another’s 
special skills and experience. 

268. We tihink it might also be worth while to explore applioaticmB of this 
technique outside fields where capital investment is involved. As we under- 
stand it, the essence of a development group is to bring together in one 
team the representatives of different and potentially conflicting interests 
for the close and continuous study of some executive activity (or range of 
activities) within the Department’s field of interest. The group can thus assist 
the Department in formulating its controls or guidance in the way most 
likely to help the users and to secure the best value for money. The 
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activities which can best be studied in this way are typically those which 
involve finding the best possible compromise between a variety of admini- 
strative, financial, scientific, technical and user requirements and in which 
numerous users such as local authorities, industrial firms or the 
Department’s own staff are engaged. 

269. We recommend that Departments generally should consider whether 
the development group technique can be applied to certain aspects of their 
work. 
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problems of staff management 

270. The effective management of research establishments depends very 
largely on the way they are staffed. We were not surprised, therefore.' 
that time after tome during the course of our enquiries we found our- 
selves engaged m an examination of some aspect or other of the Scientific 
Civil Service. 



271. With the exception of a relatively small number of staff with qualifi- 
cations in engineering, geology, and the agricultural sciences, all those 
engaged on research and development in Government Departments, includ- 
ing D.S.I.R., are members of this Service. The scientific staff of the 
Agricultural Research Council and of the Nature Conservancy, while not 
members of the Service, are employed under corresponding conditions of 
service, including grading and salaries (but with different pension arrange- 
ments). The staff arrangements in the Atomic Energy Authority are also 
broadly comparable to, although somewhat more flexible than, those of 
the Scientific Civil Service. The Medical Research Council has its own 
conditions of service ; salaries for non-clinical staff correspond in general 
with those paid to holders of comparable posts in the universities, and 
for clinical staff they correspond with those of comparable medical staff in 
the National Health Service. 



The Scientific Civil Service 

272. The Scientific Civil Service was established in its present form on 
|the basis of a report of a Committee on Scientific Staff which was set 
up by the Treasury, towards the end of the last war, under the chairman- 
ship of Sir Alan Barlow, to undertake a survey of the remuneration and 
conditions of service of scientists in Government Departments. In addition 
to changes proposed by 'this Committee, the 'Government, as described 
in the White Paper on the Scientific Civil Service published in 1945 (Cmd. 
6679), introduced further important changes, including the formation, in 
addition to the Scientific Officer Class, of two separate categories of 
supporting scientific staff, the Experimental Officer Class and the Assistant 
(Scientific) Class. The central aim of all these changes was to provide 
“ better conditions of service for scientists, and in particular oonditions 
under which their own experimental research will be both facilitated and 
stimulated ; improvement of their status and remuneration ; and centralized 
recruitment ”. 

273. Both the Report of the Barlow Committee and the White Paper 
make it clear thialt one of the main conoerais wliich led to the neorgainiaa- 
ition of th'B Scientific Civil Service in 1945 was the need to 'ensure that 
Government research establishments would recruit a fair share of the best 
scientists coming from the universities during the post-war period of recon- 
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struotion, when the marfcdt was liifcoly to be highly oompetiitive ; aind fuitther, 
that they wotild be .able to retain a reasonable proportion of those who 
had entered the Service during the war years (when recruitment was on 
a temporary basis). It was essential to achieve these objectives if the 
general standing of Government res^earoh and of Government scientists was 
not to be allowed .to fall to its pre-war level. 

274. The Scientific Civil Service emerged from the 1945 reorganisation 
as a part of the traditional Civil Service, ofiering a career in research* 
to graduates and non-graduates with the same security and corresponding 
conditions of service (including, later, ithe same pension arrangements) as 
apply to other professional Classes and to the general Administrative, 
Executive and Clerical Classes of the Civil Service. There are, however, 
two important diffierences between the conditions of service in the Scientific 
Officer Class and in the other professional or general Classes of the Civil 
Service. 

275. First, the White Paper of 1945 holds out firmer expectations of 
promotion for recruits to the Scientific Officer Class 'than apply generally 
in the Civil Service. 

“ The Committee recommended that the outstanding scientist should 
have a reasonable expectation of reaching the Principal Solentific 
Officer grade in the early thirties and the Government agree that staff 
oomplemenits 'should be so latiraimged las to ensune this. Every Scientiflc 
Officer of proved ability should reach this grade in a reasonable 
period.” 

Second, a special merit promotion scheme (see Appendix VIII) was intro- 
duced in 1946 whereby the work of research workers of exceptional ability 
could be recognised by their promotion to senior posts outside normal 
departmental oomplements. A scheme of this kind does not apply in any 
other Class of the Civil Service. 

276. On the other hand, while virtually all entrants to tlie Scientiflc 
Officer Class reach the Principal Scientific Officer grade, the prospects 
of still further promotion have turned out to be much poorer than are 
those of an Administrative Class Principal (a grade with the same salary 
scale as that of the P.S.O.). For every two P.S.O.s in the Scientific Officer 
Class there is only one officer in a higher grad© ; in the Administrative 
Class 'the numbeiB din higher grade® lare lalmost 'the same las the numiber 
of Principals. 

277. Details of the duties and recruitment arrangements, and of the 
grading and salary structure of the Scientific Civil Service are given in 
Appendices VI and VII. 

278. In this part of our enquiry our attention has turned mainly to the 
problems 'of the Scientific Officer Class — there are about 3,400 s-tafO in 
this Class in Government Departments, .and about another 900 in the 

* Although there are a number of Scientiflc Officer Class posts not directly concerned with 
research, the great majority of those recruited to the Scientific Civil Service can expect to be 
engaged in research and development or in its management for the whole of their career. 
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A.R.C. as the members of this Class have the greatest influence on the 
quality and management of the work undertaken in Government research 
establishments. We fully appreciate, however, the important role played 
by supporting staff, of which there are about 7,000 in the Experimental 
Oflicer Class and about 6,400 in the Assistant (Scientific) Class (including 
in both cases the A.R.C.). Their numbers and quality suggest that the 
Civil Service has devoted considerable thought and effort to ensuring that 
the best use is made of Bcaroer staff wilth the hiigbasit scientific qualifica- 
tions. Indeed, our Impression is that the Civil Service is ahead of most 
other research organisations in this respect. 

Objectives 

279. The problems which are associated with the existence of the Scientific 
Officer Class in the Civil Service have, we think, tended to be confused 
too much by comparisons between the Scientific Officer Class and the 
Administrative Class. As a result, too little attention has been paid to 
the fact that, from the poiinit of view of stafikig, there will always be 
important differences between scientists engaged in research and develop- 
ment and administrators who deal with the more general affairs of a 
Government Department. One main difference is that, while a propor- 
tion of research scientists remain productive either in one or more 
specialised fields of research for the greater part of their careers, most 
scientists do their best research early in their careers. On the other hand, 
the quality of administration is something which ds expected to improve 
with age and experience. A second main difference is that in most types 
of research, once a man has established himself, there is neither need nor 
justification for anything like the same measure of supervision or of refer- 
ence upwards as is required in the Administrative Class. This second 
difference is reflected in the lower ratio of senior to junior posts in the 
Scientific Officer Class as compared with the Administrative Class. 

280. But these seem to us to be differences which also mean that the 
inltrinsic imiportance of the work done at an early age by research workers 
sihould be appropriately recognised in terms of pay and promotion ; and 
that, in order to hold down the average age of research workers in general, 
and to provide adequate outlets for older men, deliiberate provision shooH 
be made for transfers at appropriate stages either to other types of work or 
to other classes in the Civil Service, or to indusitiy or ednoation. This 
last point raises fundamental issues to wihich we return later in this 
Oha,pter. 

281. These considerations miust be constantly borne in mind by the 
Government in devising the methods [Which it uses to aohieve its general 
staffing objectives for the Scientific Civil Service. These objectives still 
reimain : — 

{a) tihe recrui'tanont and retention -of suflicient staff of the necessary 
quality, inoluding a reasonable proportion of those of exceptional 
ability ; and 

(6) the creation of conditions in which research staff can do their best 
work — ithds includes ensuring that the best nse is made of those of 
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excepbionaJ abilily, offerinig a reasonaible and stkmdating career to the 
average man, and recognising at the earliest possalble stage in their 
careers those who are unlikely to have further success as research 
iwiorfcers. 

282. Whatever may have been the merits of the recruitment anrangeiments 
and oond'itions of service of the Scdentific Civil Service When it was fonmed 
some sixteeni years ago, we doubt whether the present stnuoture of the 
Service or the manner in which it has been adminis,tered enables these 
objectives to be attained. 

283. The system introduced in 1945 has resulted in the following age and 
grade grouping: — 

TABLE VI 

Grade, salary and age structure of the Scientific Officer Class 
(Grade and age structure based on information collected in 1958 — see Note (^) below) 



Grdde{^) 


Current 


Percentage 


Lowest age 


Median age 


Salary 

£ 


of total 


{years') 


{years) 


S.P.S.O. and above ... 


... 2,650 to 7,000 


20 


33 


49 


P.S.O 


... 1,716—2,418 


39 


30 


42 


s.s.o 


... 1,342—1,654 


29 


25 


32 


s.o 


738—1,222 


12 


20 


26 



Notes (^) Information for the whole of the Scientific Officer Class (including tempera^ 
staff) has not been compiled since 1958. The information presented above is 
however, consistent with that recently obtained by the Committee from a few 
Departments, including D.S.I.R., and broadly represents the structure of the Class 
as it is today. 

(*) See Appendix VII for the full titles and salary details of all grades in the Scientific 
Officer Class. 

This distriibu'tiioin is veiy different from that prevailing im the lalboratodes 
of ind'iistiy, the univerdties and teidhndoal colleges, and the Meditoal 
Researah Council. The principal defects which it reflects are that too 
many yoimg scderutiisttis are commiitted prematureily to a permanenit career in 
Government research and, second, that those in their forties and fifties 
have no option hut to stay on as research workers (iusuaily at Principial 
Scientifiic Officer level) long after they ha.ve made their main con'trifhution 
to research, and in a p^iod of their careers when their extperience and 
ability would be of value if directed to 0 ‘ther activities. 

284. Another major criticism levelled at the administration of, and condi- 
tions of service in, the Scientific Officer Class by many of those with wihom 
we discussed staffing arrangements wias lack of mioibiili'tiy. Acco-rding to our 
evidence, this reveals itself in two ways. First, there is insufficient move- 
ment of research staff between estalblisihmenits or, indeed, from one line 
of researoh to ano'ther. As a result. Government scientists are deprived of 
the stimiuflus of new work, at the same time as they are denied the wider 
experience necessiaiy for those whio ultimiately rise to higher positionis of 
respo-nsilbility. Second, there appears to be an absence of any planned 
arranigements for exchange or secondment of researoh staff between 
Government research establishments on the one hand, and the universities 
or industry on the other, or even, indeed, with other branches of the Civil 
Service. Becanse of this, memibers of the Scientific Civil Service enjoy 
fewer opportunities than they should of broadening their experience in a 
way which would be beneficial boith to themselves and to the Government. 
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,'^‘sh to give the imipressioa that farluie to deal with the 
pTOlWem of molbJkty of research scientists is restricted to the avil Service, 
in varying degrees our criticisms apply also to the research departments 
of indus'tiy and to the universities. Industry is better placed, however, for 
dealing with the problem, since its research staff have outlets to other 
activities wAm their oreanisations, for exaunple, design, production and 
sales; and in the universities there is always ample sooipe for increased 
teaching or administrative reaponisibilities. 

286. While we conclude that too high a price has been paid' — ^in terms 
of lack of mobility— in achieving some of the goals of the Government’s 
post-iwar reform of the Scientific Civil Service, iwe are also aware that any 
departure from current practice, in an effort to remedy the situation, must 
take intoi aoooiinit the fact that the comipetition for scientific manpower 
remains strong. Our recommendations in the remaining passages of this 
Chapter have this veiry much in mind. We recognise that changes can 
be introduced only gradually if the Government is to have a fair chance 
of recruiting the numbers and quality of scientific staff that it requires! ; 
that there is no single solution to the problem of mobility ; and that only 
through a oombinattion of measures will it be possible to achieve any 
important improvemenlts. But, having said this, we are bound to add that 
the more we have learnt, the stronger has our impression grown that 
management at all levels has not faced up to same of the problems we 
have encountered, or, at least, has not exploited existing recruitment and 
mianagement arrangements fully in order to imiprove the present situation. 
Some of the possibilities of imiprovement may be slender ; but they need 
to be tried. 

Pkemature Commitment 

287. Consider first the problem we mentioned in paragraph 283 ; that 
the present system commits too many young men and women prematurely 
to a permanent career in a Go-vernment research laboratory. 

288. We have wandered whether this oould be changed by applying as a 
general rule the arrangememits adio'pted by the Medical ResearA Council. 
The M.R.C. offers junior staff appointments in the form of short and medium 
term oontracts, and accepts as permanent staff only those research workers, 
generally over the age of thirty, wh'O have proved their research ability over 
a period of years. This system has many attractions. As a general measure, 
however, we do not think that it would meet the needs of a Service which 
covers a wide range of scientific activities and which, as a whole, does 
not yet enjoy the kind of prestige the M.R.C. does in the medical world. 
Some of the better-known Government research establishments could, none 
the less, help both themselves and the Scientific Civil Service as a whole if 
they were to make greater use of short-term and medium-term contracts 
to fill research poste now regarded as permanent. This practice might be 
extended as the competitive position of laboratories improves. We therefore 
recommend that the Treasury stoouild discuss with Departments and staff 
representatives the possibility of giving Directors of certain research estab- 
lishments greater powers than they have at present to recruit a proportion 
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of their staff on short-term or medium-term contracts at all levels up to 
and induiding the Principal Scientific Officer grade. 

289. Apart from appointments to purely temporary posts the only other 
technique at present open to Government establishments wishing to reduce 
the possible numbers of premature permanent appointments is to offer 
Research Fellowships (see Appendix IX). These are available to outstand- 
ing research workers outside the Service, usually for projects of their own 
choosing within a field designated by the establishment. The Fellowships 
are given initially for a three-year period, but are renewable. These 
Fellowships are useful as far as they go, but very few of them are awarded, 
and they do not serve quite the purpose that we have in miind. We recom- 
mend, however, that a greater effort should be made to attract Cftiididates 
for them and that the maximum value of the Fellowships, which at present 
stands at £1,220 per annum for a Junior Research Fellowship and £1,650 
for a Senior, shO'uld be reviewied. 

290. This general problem might also, we think, be eased to some extent 
by a more rigorous use of the probation period than seems to be the rule. 
Under existing negulations, all who enter the Service must normally serve 
two years’ probation, which Departments can extend to a total of four 
if they require a further period in which to assess an individual’s capabili- 
ties. The view of some of our witnesses — ^^and we accept it — ^is that a 
numiber of recruits become established members of the Scientific Civil 
Service before their ability as research workers has been properly assessed. 
We recognise the diffioulties of judging research ability within a probation 
period of two years. None the less, we recommend that all those con- 
cerned, induding the immediate supervisor (and first reporting officer), should 
be reminded that it is in the interests not only of the Service but also of 
the probationer himself that anyone thought unlikely to have a reasonably 
successful career in a Government research laboratory should not be 
retained in the Scientific Civil Service. 

291. Assessment of merit during the proibation period is naturally easier 
where the individual concerned has already been employed in a temporary 
capacity while waiting for establishment through the Civil Service Com- 
mission competitions. A considerable proportion of Scientific Officers and 
Senior Scientific Officers in some laboratories have, in fact, been recruited 
in this way. We recommend that this practice, which also gives the indi- 
vidual concerned a better chance to decide whether he is likely to find 
satisfaction in a Civil Service career in research, should be extended. 

Promotions to the Principal Scientific Officer grade 

292. As the 1945 White Paper implies, almost all who join the Scientific 
Officer Class will eventually readh the Principal Scientific Officer grade. 
Generally speaking, and leaving aside older recruits and late developers, 
those Who are above average ability can expect to reach the P.S.O. grade 
in their early thirties, the average in their mid-thirties, and the below- 
average in their forties. The proportion who fail to reach the P.S.O. 
grade is less than 5 per cent. Those who are successful as P.S.O.s. and who 
have managerial qualities as well as research ability will in due course be 
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promoted to the higher grades of tihe Class. Those of outstanding researdi 
ability may be promoted to non-managerial posts under the Special Merit 
Promotion Scheme, and are then free to concentrate on research. 

293. It has been suggested to us that this so-called “ automatic escalation ” 
does not distinguish enough between the above-average and the mediocre 
research worker. The former may be promoted to the P.S.O. grade (starting 
salary about £1,700) before the latter, but after a few years have passed 
both will be receiving the maximum of the P.S.O. salary scale (slightly 
over £2,400). Such a system, whereby mediocre stafE ultimately achieve the 
same rewards as do those who are above-average, fails, it is said, to provide 
proper incentives and may also result in a slackening of effort, particularly 
in the case of those wiho are promoted from the S.S.O. to the P.S.O. grade 
at well above the average age. Many of the latter will not expect further 
promotion, yet know that they will automatically rise by way of annual 
increments to a salary of about £2,400 a year. Furthermore, it is claimed 
that the present system deprives management of any means of providing 
an incentive to the average P.S.O. to make the effort to undertake, for 
example, a new line of research. 

294. The two main counter-arguments to these views are first, that they 
do not place enough weight on the fact that most of those who enter the 
S.O. class do so through Open Competitions which demand a high academic 
standard or proof of research abilily, and second, that the present situation 
must be accepted if the Civil Service is to recruit the stafl! it needs. Against 
this it can be claimed that the way to do justice to the above-average 
worker is to ensure his early promotion. But none of our witnesses was 
suggesting that over the Scientific Civil Service as a whole — as distinct from 
particular departments or research establishiments — .the above-average P.S.O. 
does not have a good chance of reaching S.P.S.O. or even higher grades. 
The real cause of the concern of those who criticise present arrangements, 
it seetoied to us, was that iusuffideint use is made by some nesieiarch organisa- 
ti'ons of accepted grading policy or the Special Merit Promotion Scheme 
in order to give their best people early and repeated encouragement 

295. These were not the only arguments put to us. Accepting the need 
for a career Service of much the present kind, a more radical Change in the 
grading structure of the Scientific Officer Class has been suggested, both 
to ensure the adequate recognition of ability and to discourage the less 
effective from continuing in a research career beyond the salary level which 
would make it impracticable for them to transfer to other posts inside 
or outside the Service. The main feature of the proposal put to us was 
Iflie division of the current P.S.O. grade into two parts (P.S.O. (2) and 
P.S.O. (1)), the former with a maximum salary half-way up the present 
P.S.O. scale, the latter with a maximum somewhat higher than the current 
P.S.O. maximum. Staff would have the same chances as now of reaching 
the P.S.O. (2) grade but only those whose ability was above average would 
be promoted to the new P.S.O. (1) grade. 

296. Various objections to this suggestion have been made. First, it 
amounts to die introduction of an efficiency barrier and, as such a barrier 
is not found elsewhere at a comparable level in any other class of the Civil 
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Service, it is argued tbat it Would be invidious and discouraging to introduce 
one into the major class of the Scientific Civil Service. Second, it is said 
to be contrary to all past experience to expect that sudh a barrier 'wo^^d 
be operated effectively by Departments. Third, the s*-diyision of the, 
P.S.O. grade would add— we are told— to the present^ difficulties associated 
with the grading of scientific posts. And finally, it is held that a change 
of this kind, which would on paper reduce the career prospects of those 
who entered the Scientific Civil Service, might jeopardise recruitment. 



297. Looking at the problems of the Scientific Civil Service as a whole, there 
is, in our view, considerable weight behind the objections to the reform of 
the present P.S.O. grade in the way suggested in paragraph 295. There is no 
doubt, however, that the problem of distinguishing adequately be^een toe 
above-average and the mediocre research worker exists and needs furtt^r 
examination. As an interim measure, we recommend that steps should be 
taken by aU those organisations whose staff ate in the Scientific Civil Service, 
or who operate under similar conditions of service, to make greater use than 
in the past of existing procedures whereby the above-average research worker 
can be encouraged. We also recommend that Departments should review 
the standard of “ proved ability ” which they apply for promotion from S.S.O. 
to P.S.O., and that they should not promote anyone whom they are not fully 
satisfied will give satisfactory service in toe P.S.O. grade (or, of course, in 
higher grades) for the rest of his career. 



Flexibility in Grading 

298. We have noted that some flexibility is accepted in toe grading of certain 
scientific posts. The effect is that posts in the grades concerned can be 
upgraded in order to reward toe incumbent for the quality of his work. This 
procedure recognises that in research the individual “ makes the job ” and 
that he should be able to influence toe grading of toe post he occupies in a 
way which does not apply to posts in other Classes of toe Civil Service. 

299. We think this is a good procedure. In principle, flexibility of this 
kind is recognised only up to toe grade of Senior Scientific Officer, but we 
understand that something very like it applies in practice in certain Depart- 
ments up to Principal Scientific Officer. We recommend that toe principle 
should be recognised generally for all research posts up to and including toe 
P.S.O. grade. 



Publicity for Recruitment 

300. A number of those with whom we discussed recruitment expressed 
concern at the ignorance of science undergraduates and of research workers 
in toe universities and industry about the nature of toe research undertaken 
in Government laboratories. We therefore examined the literature on toe 
subject published by the Civil Service Commission, by individual Depart- 
ments and by a few research establishments. It reveals a wide difference in 
quality and imaginativeness, and an apparent lack of co-operation between 
those concerned. We recognise that Directors of research establishments 
play a very important role in recruiting staff through their personal contacts 
with, in particular, the universities. None toe less there is surely a need for 
some central co-ordination of both recruiting publicity and the arrangements 
for giving potential recruits experience of the work and working conditions 



Printed image digitised by the University of Southampton Library Digitisation Unit 



MOVEMENT WITHIN THE SERVICE 



91 



in Government establishments. We welcome, therefore, the recent formation 
by the Treasury of an interdepartmental panel to examine Civil Service 
methods of advertising and publicity for recruitment into the Scientific Civil 
Service. 

Movement of Staff within the Scientific Civil Service 

301. A career in scientific research means specialisation. None the less, 
our impression is that neither the scientists nor the administrators responsible 
for the deployment of Government research staff have been sufficiently mind- 
ful of the danger of keeping the average research worker on the same kind of 
work and in the same surroundings for too long. Except for the “ fliers ”, 
whose creative capacity in their own fields never becomes impaired, we would 
stress the desirability of ensuring that young workers are given an oppor- 
tunity and, indeed, are actively encouraged to change their line of research 
from time to time, even if this means a short period of retraining or moving 
from one research establishment to another. From the evidence given to us 
by Departments, movements of this kind are very infrequent, and much less 
so in the grades up to Principal Scientific Officer than in those above. Such 
moves, however, are certainly one way of helping to prevent research staff 
from getting into a rut. 

302. We consider that moves of this kind, say, two or three times .during the 
first ten to fifteen years of the career of the average research worker, would 
be particularly valuable both as a stimulant to the research worker himself 
and in providing, as part of a deliberate “ training-for-management ” policy, 
a body of mid-career staff with a rather broader outlook than they would 
otherwise have. 

303. We appreciate that the frequency and timing of such moves must be 
determined by individual circumstances. In addition to the practical and 
personal difficulties in moving staff, particularly where a change of residence 
is involved, there are a number of factors which makes the problem specially 
difficult in the case of scientists. For example, research frequently requires 
a high degree of specialisation ; and few young scientists will like being 
pushed from the job they are doing if the move carries the implication that 
they may not be as good as they imagine they are. Specialisation also creates 
a managerial problem. An organic chemist in one laboratory may not be 
capable of tackling, at least immediately, the problems in organic chemistry of 
another laboratory. There is thus a great temptation for a Director to recruit 
another specialist research worker rather than accept the period of adaptation 
required for existing staff to change their line of research. 

304. Nevertheless, moves of this kind have been effected from time to time 

when circumstances have forced the issue. For example, changing defence 
requirements are responsible for a higher rate of movement between defence 
establishments than occurs on the civil side, and D.S.I.R., faced with the clos- 
ing down of a laboratory, has recently carried out a transfer of staff, involvmg 
a considerable period of retraining, with substantial success.. But m out view 
what is wanted is a positive policy which is designed to ensure that the future 
effectiveness of individual research workers is not reduced, as it will be m most 
instances, if they are allowed to continue for too many years m one Ime of 
work. ^ 
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305. It is inevitable that the interests of the individual may at times conflict 
with that of the research establishment. Accordingly, vitally important 
though it is to leave as much discretion as possible to research Directors, we 
thinV that Headquarters should exercise a greater degree of control in prac- 
tice over movements of staff than they appear to do at present. In partmular, 
exchanges between establishments, between establishments and Head- 
quarters, and between Departments and other Government organisations, 
should be encouraged, and every assistance given to the individual in such 
moves, including, if desirable, a period of retraining (possibly outside the 
Service in particular instances). For this purpose, we recommend that the 
principal organisations concerned should work out accepted practices on this 
aspect of staff management and training, after discussion amongst themselves 
and with the Treasury, possibly through the medium of the Interdepart- 
mental Scientific Panel.* We hope that particular attention will also be 
paid in this review to the arrangements for selecting staff for Headquarter 
posts ; there would seem to us to be a serious failure at present to make the 
best use of the highly-qualified expert staff available. 

Movement of Staff to work other than Research 

306. Few members of any research institution will be doing active research 
at the bench throughout their lives. As people grow older, some naturally 
graduate to positions of management or to the direction of research teams ; 
others develop a greater interest in the application of results and, if they 
are in industry, turn their interests towards design, production and sales, or 
personnel or general management. In universities, men may find a greater 
satisfaction in teaching. These moves take place from a variety of motives 
from a desire tor greater personal satisfaction than research may provide ; 
from a wish to grapple with problems of policy ; or simply from an urge 
for material promotion. 

307. Opportunities for imovements of this kind are reasonably plentiful in 
industry, the universities and colleges of teohnology, and salary differences 
make movement between industry on the one hand and the universities and 
colleges on ithe o-ther, attractive at various levels. In contrast, transfers from 
the Scientific OfBcer Class to industry or to education have been few. Broadly 
speaking, the salary structure of the Scientific Officer Class, when compared 
with other civil occupajtions, makes such moves lunattractive once a man has 
become a Principal Scientific Officer and is on a scale rising from about 
£1,700 to about £2,400. There have, hoiwever, been a few secondments of 
this kind, and we recommend that there should be more. But we realise 
that to facilitate permanent transfers on any significant scale would require 
a radical revision of the Scientific Civil Service which could result only from 
a more extensive enquiry than we have been able to make info the problem. 

308. Meanwhile, there is much that can be done within the Civil Service 
itself. One range of openings for the more mature but less creative scientist 
exists in .the dissemination of results of research and in advisory work 

* The setting up of this Panel was recommended by the Barlow Committee and announced 
in the 1945 White Paper. Its members include leading scientists from Government Depart- 
ments and administrative staff responsible for staffing matters. Its function is to keep under 
review the well-being and efficiency of the Government Scientific Service. 
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generally. As we said in Chapter V. too little importance has. in our view, 
been attached to this Mnd of work. It is work which demands first-rate 
(jualities ; a good scientific knowledge ; a willingness to meet industrialists on 
their own ground ; and higher than average ability in handling peoiple. 

309. The other main sat of Oipportunities lies in management, either within 
a research establishment, at Headquarters or in the Administrative Civil 
Service. The Directors and senior staff of estaiblishmenits. especially of the 
larger establishments, are, in the main, administrators, and as such have 
a good deal in .common with their opposite numbers at Headquarters and in 
the Administrative Class. We should like to see these three groups of 
managerial .staff more interchangeable. This has not been easy in the past, 
for the Adiministraitive Class have known too little science and not many 
scientists have had much opportunity to become good administrators. On 
the whole, however, we think that careens in the Administrative Class are 
better .planned now than in .the Scientific Officer Class. We believe that with 
more oarafully considered programmes of training and job rotation the 
administrative capacity of scientists can readily be improved. We also hope 
that as more and more of the better talent among the young peoiple of the 
country opts for a scientific education, and as the national output of scientists 
and teohnologists rises, more of them will enter the Administrative Class of 
the Civil Service. But .this is looking well into the future. We therefore wish 
to make two immediate recommendations. 

(а) The developmenit of a .scientist as a good administrator is a matter 
of training and management. It may require his attendance at courses 
inside or outside the Service as well as experience in a variety of jobs. 
We reco.mmend that all those responsible for the management of the 
Scientific Officer Class should review their present arrangements for 
training and job rotation within this Class. 

(б) The Barlow 'Comimittee suggested that there shOiUld be more frequent 
transfers of .scientific staff to the Administrative Class. The Royal 
Commission on the Civil Service (Cmd. 9613, published in 1955), while 
recognising the difficulties involved, also stressed the value of such 
transfers and suggested that the Service “ should not lag behind outside 
ipraotice in this matter ”, In fact, the number of such transfers has been 
negligible. We recommend that Departments concerned, in consultation 
with the Interdepartmenital Scientific Ranel, should consider whether, 
in addition to the secondments recommended in paragraph 120 of 
Ohaipter IV, more .transfers could be arranged of research staff in or 
before their middle years to posts normally filled by members of other 
Civil Service Classes. 

310. What we would hope to see is a much igreater overlap between the 
Sdentific and the Administraitive (and indeed the Executive) Class of the 
Civil Service than noiw exists. We look forward to the day when men 
who began in the Scientific Civil Service will become Permanent Secretaries, 
and when others who started in the Administrative Class will occupy some of 
the senior posts in research organisations. We believe that there are jobs 
at present held by members of the Adminisitrative Class which could be 
done as well by soieinitists, and vice versa — there are some that could, perhaps. 
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be done better. There should be much greater flexibility in deciding who is 
the best man to do a job regardless of his origins and classification. 

A General Review of the Scientific Civil Service 

311. The reco'mmendations we have so far mad.e in this Chapter are directed 
to the need for a more flexible and imaginative handling of scientific manipoiwer 
than has ibeen ,the case in the past. We are not hopeful, however, that the 
measures we have proposed can solve, as opposed to lighten, the problems we 
have considered. We have, therefore, turned our attention to various more 
radical proposals, mainly directed to enabling research staff to leave the 
Service for ipermanent employment outeide. 

312. One possibility, very attractive from the point of view of the national 
interest, would be to arrange a much closer relationship between Govcrniment 
research organisations and educational establishments, and to encourage 
many more scientific civil servants than at present to transfer at an appro- 
priate stage in their career to universities, colleges of technology or schools. 
We therefore recommend that the practice of allowing scientific civil servants 
to undertake part-time teaching should be extended ; and we see no objection 
to occasional secondments for limited periods tO' full-time teaching. We have 
already indicated .the advantages of siting new Government research estaiblish- 
ments near universities or colleges of technology. The reverse process should 
also not be overlooked. 

313. Permanent transfers present no difficulties in the early stages of a 
sdenfific oivil servant’s career, and the oppontuiniitiias will be increased if, as 
we recommend, more sihort4eTm and medium conitoaots laine iinltroduced. Buit 
difficulties arise once a man is promoted from Senior Scientific Officer to 
Principal Scientific Officer. At this stage itransfer to school teaching would 
not be financially attractive at present even if the scientific oivil servant were 
enabled to retire from Govemmenit service with an “ earned ” ipension which 
is payable immediately. Tnanisfer to a senior post in a 'university or college 
of technology is practicable under existing arrangements and does take 
place, .and we hope that such transfers will be encouraged in appropriate 
cases. 

314. We have also considered a number of other proposals of more general 
application ; tor example, early retirement schemes for the Scientific Officer 
Class (with pension rights in “cold storage”, i.e. calculated to date of 
retirement but not payable until normal retirement age. at an earlier 
age than that (age 50) for the Civil Service gemerally) ; or the extenlsion 
of “approved employment” transfer arrangements (which preserve the 
eam.ed pensions of staff leaving the Service) to Scientific Officer Class 
staff who transfer to posts in industry. Our .a,ttention was also drawn 
to the analogy between the needs of scientific lestablishments and those 
of the Armed Services (where a flow in and out O'f .relatively young men 
is obviously essential). This analogy would point to a system under wihich 
the bulk of research staff served under medium-term contracts with special 
compensation or pension terms. 

315. All these proposals involve General Service problems outside our 
terms of reference or, alternatively, highly technical issues which require 
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detailed examination by staffing experts. We content ourselves with 
strongly recommending that they should be examin^ed as part of a new 
general review, which we think is overdue, of the structure of the Scientific 
Civil Service (including the Experimental Officer and Assistant (Scientific) 
Classes). This would be primarily a matter for Treasury and Depart- 
mental officials but the advice of independent experts drawn from industry 
and the universities should be sought. 
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Civil Research and Development 

CHAPTER III 
Basic Research 

1. The Directors of Government research establishments should be guided 
largely by >the considerations set out in paragraphs 84 to 86 of this Chapter 
in deciding whether to undertake a new project in basic research. They 
should also consider whether certain of their established lines of basic 
research, if they are to continue, might not be transferred to a university 
[paragraph 90). 

2. It should be accepted practice for Directors of research establishments 
to prepare rough time-tables when agreeing or reviewing programmes of 
basic resoaroh. A series of check poiiinils Bhould then be agreed with the 
research workers concerned, and Directors should be sysltemaitic and 
rigorous in the reviews conducted at these agreed points {paragraph 101). 

3. The freedom given ito the Director and his 'senior staff in determliniinig 
the oontent and reviewm'g the progress of programmes of basic research 
makes it essential to arrange for an independent review to be made from 
time to time by outside experts in the work covered by the particular 
establishment [paragraph 104). 



CHAPTER IV 

Applied Research and Development: The Selection of Projects 

4. All Government organisations controlling establishments engaged in 
applied research and development should review their arrangements, both 
at Headquarters and at each lof their research establishments, to see how 
far they provide satisfactory answers to the following questions 
[paragraph 119): — 

[a) Are they adequately informed of relevant research being done or 
planned in other Government research establishments, universities, 
colleges of technology, industrial research associations and individual 
firms ; .and do they encourage organisations outside Government, 
either voluntarily or by extra-mural contracts, to fill in gaps in the 
overaiH leseaiEch effort relevant to their respective fields? 

[b) Are contacts with the administrative and executive branches of 
Government Departments, as users or potential users, adequate in 
practice as well as on paper? 

[c) Is their knowledge of industry sufficient to enable them to understand 
the user’s business and to help him to formulate his needs for applied 
research? 

5. The practioe should be developed of .secondmg staff for short periods 
from research establishments to administrative posts in Government 
Departments, and to work in industry, as part of a deliberately planned 
programme of training for selected staff [paragraph 120). 
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6. D.S.I.R. should be supported in its intention to undertake further 
reviews of other industries on the same lines as the recent reviews of the 
m'aohme-tool and shipbuilding industries {paragraph 121). 

7. Individual firms and the collective industrial organiisations (employees as 
well as employers) should review the arrangameints they have made to keep in 
touch with Governmeiit research establishments in the light of the following 
questions i(paragrap/i 123): — ■ 

(a) On how many occasions during, say, the last three years have require- 
ments been brought to the notice of Government research organi- 
sations? 

(i) Is the machinery for formulating requirements satisfactory, and are 
there adequate links in this respect within the industry between those 
responsible for general policy and those responsible for research? 

(c) Has consideration been given to the value, in certain circumstances, 
of seconding industrial research .staff for limited periods to Govern- 
ment laboratories, i.e. making the arrangements we have suggested in 
paragraph 120 on a reciprocal basis? 

8. Where the user or potential user is a Government Department which 
does not itself carry out research, the Department should ask itself whether 
it has got the necessary machinery for formulating its requirements in a 
manner useful to those who carry out, or might carry out, research on its 
behalf and, in partioufar, whstber sufiilcient sciantifl'c staff is imitograted with 
the administrative divisions of the Department to ensure that it is able to 
take account of advances in the applications of scientific knowledge in the 
formulaition of pitlicy {paragraph 127). 

9. Those responsible for the selection (or approval of the selection) of 
individual projects should ask themselves the following questions {paragraph 
129):— 

(а) Has there bean close collaboration between the user and those respon- 
sible for research and development in agreeing requirements and 
priorities and defining them as specifically as possible? 

(б) Could the requirements be met by using or adapting techniques, 
processes or equipment already in existence or under development 
either in this country or abroad? 

(c) Is (he project technically feasible within an .acceptable period of time, 
having regard to the current state of scientific knowledge? 

(d) Has the best possible estimate been made of the cost of completing 
the project by a given date in terms of m^oney and scientific manpower? 
Would it be advantageous to investigate the project more olosely, e.g. 
by way of a project study (as defined in Chapter VII, paragraph 200) 
before a final commitment is made? 

{e) Is this the first project -of its kind? And if so, has allowance been 
made for the inexperience of those carrying out the feasibility and 
project studies? 

(/) Would the work be best done in a Government estaibllstenent or else- 
where? Are there, within Government, resources avafiable (in parti- 
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cular, staff of the necessary competence) to carry out the project? If 
not, is the project important enough to justify recruiting extra staff 
and paying for extra equipment? Should the project be carried out 
under an extra-mural contract placed with industry or with a university 
or a college of technology? 

(s) Has -the potential market — ^home or overseas — ^for ithe new equipment, 
technique or process been adequately considered? 

■(/?) Where appropriate, has the estimated cost of producdng the equipment 
or applying the technique or process, whan devdoped, been itaken info 
acooiunt? To wihat exltent wiM industry have to learn to build up new 
maniufaicturing teohniques? 

CHAPTER V 

Applied Research and Development: 

Control of Programmes and Dissemination of Results 

10. An OiS'sessmenit of the resulte of research and devdopmeut in piroigress 
and of iikdy future progress should always be carried out coocurrenitly 
with a review of expenditure to date and of estimated future costs. Such 
dual assessmifflits shoiuld be undertaken at intervals of molt moto ithanj three 
to six months, and the results should be made available not only to higher 
managememt but also, as a way of eji'couraging oost-oonsciiousness. to- those 
who are directly respo'nsible for individual projects (paragraph 138). 

11. Departments and Riesoarch Councils wihose reise'ardh estaiblishmenls do 
not review tlidr work as suggested in paragraphs 137 to 139 of this Chapter 
should consider ways and means of devising regular reviews on these lines 
(paragraph 140). 

12. Government organisatioDS should examine the possibility of reducing 
tire number of sub-heads in the annual estimates of individual research 
establishments in order to give DiractorB greiatar financial! discretion (para- 
graph 152). 

13. As a means of increasing the effectiveness of the dissamination of the 
tosults of research, much more should ibe done by D.S.I.R. and toy the 
industrial research associations on the lines of “ data sheets ” such as those 
prepared toy the Royal Aeronautical Society (paragraphs 160 and 161). 

Defence Research and Development 

CHAPTER Vri 

The Selection and Control of Projects 

14. All defenioe projeots which lead fo the deveilopmieuft of weapon systems 
should niormiaily be processed through ithie foflowing stages : — 

(a) the formulation of a draft operational requirement (Staff Target), 
followed at am .appropriate stage by lam agreed operaitiomial requinemeint 
and the initial sketch of a technical specification ; 
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(b) a foasibiEty study ; 

(c) a project study ; 

{d) and, finally, development Itself. 

Depending on (the size and complexity of Itibe project, one or mone of 
these stages may 'involve littlie eifont or may even be O'miitited. But those 
that are used sliouid be clearly defined and fomially recognised. AH except 
the first could in some cases be .umdentiaikeii under contract by iindusitry, in 
co-operation W'ith the Supply Department coO'Cerned. Where a project 
study is likely to proceed to a development contract, the Supply Department 
should consider the desirability, in the interests of continuity, of placing a 
holding contract of limited duration between the project study and the 
development contract {paragraphs 185 and 212). 

15. The length of the tours of duty of senior offi'Cers 'in the Service 
Departments responsible for the fonmulation of operational requirements 
should be urgienitly reviewed by the Board of Admiraity, and the Army laind 
Air Councils respectively. Oonsideratioin sbO'uld be given Ito' the poissibililty 
of filling such posts from the technical streams of the Services more fre- 
quently than is the case (paragraph 193). 

16. The research staff in the research and development establishments of 
the Ministry of Aviation, War Office and Admiralty should have an 
appropriate formal association with the process of evolving operational 
requirements. The interchange between scientists in Headquarters posts 
and scientists in defence research and development establishments should be 
freer than is often the case (paragraph 194). 

17. The responsibility for supervising a feasibility study should rest with 
a single official in the Supply Department (paragraph 197). 

18. If indusitry is brought in at this stage two or mone finmis sboiuld be invited 
to compete in feasibility studies of limited duration (paragraph 198). 

19. Project studies should be carried out for all major projects before a 
development contract is placed. During this stage money should be spent at 
the same rate as if the project had been, in fact, the first stage of a 
develoipment contnaot (paragraphs 200, 201 and 202). 

20. Whether carried out in a Government establishment or placed with 
industry a project study should be placed with only one group. If an extra- 
mural project-study contract is to be placed, it will be necessary to take into 
account the merits of the answers submitted to the preceding feasibility study 
and the known competence of the industrial undertakings concerned but, 
where practicable, suitable conitractors should be invited to submit competditive 
proposals for a project study (paragraph 203). 

21. Arrangements should be made to permit close contact between those 
responsible for carrying out a project study and the potential user. A single 
individual, assisted by a small steering committee set up by the Supply 
Department primarily concerned, should be made responsible for controlling 
the .project study on behalf -of the Government (paragraph 204). 

22. A year’s work at a cost of as much as 5 per cent of the total estimated 
research and development cost would not be inappropriate for an important 
defence project study (paragraph 206). 
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23. If, following a project study on the lines and on the scale envisaged, 
a decision is made to proceed with development, then every effort should 
be made to ensure that the momentum of the project is maintained and that 
only major technological, strategic or economic changes are allowed to 
interfere with its progress. The use of feasibility and project studies should 
go far to prevent the need for operating the break-clause except where 
these changes occur (paragraphs 186, 220 et alia). 

24. A development contract should be a specific contract to meet a specific 
requirement on lines indicated by a preceding project study. It should in- 
clude clear-cut arrangements about costs, a time-scale for the various phases, 
and a list of the major technical problems assembled in order of priority. 
These should be checked, as the work proceeds, by the responsible technical 
official in ithe Supply Department. Any major variation wliich would affect 
the concept, cost or timing of the project should be referred back for con- 
sideration to the level at which the original decision on the project-study 
report was taken, and to the D.R.P.C. if this body was iimitiaily involved or 
if siulbsequeet deweJopmeintB justify neferenice to that Comimiittee (paragraph 
217 (i)). 

25. If changes ate introduced into the development of such magnitude as to 
necessitate the project being referred back to the D.R.P.C., that body should, 
if necessary, refer the whole project back to the Chiefs of Staff and the 
Minister of Defence (paragraph 217 (ii)). 

26. As far as is technically and economically justifiable, the practice 
should be extended of making a single prime contractor responsible for 
the development of a complete project, subject to agreement with the Supply 
Department on the placing of sub-contracts (paragraph 217 (ill)). 

27. The oversight of a development contract should, so far as the Govern- 
ment is concerned, be the responsibility of a single technical official in the 
Supply Department. Where necessary, he should be the Chairman of a 
team or management board on which should be represented the technical, 
financial, and contracts divisions of the Supply Department concerned, as 
well as the potential user and a representative of the prime contractor'. 
Officials of relevant Government research establishments should also be 
brought into this monitoring process {paragraph 217 (iv)). 

CHAPTER VIII 

The Role of the D.R.P.C. and General Conclusions 

28. The effort to harmonise the needs of the different Services should more 
often start before the formulation of the operational requirement and, as the 
cost of development is now so immense, every effort should be made to 
reconcile operational requirements so that a single design can satisfy more 
than one Service (paragraph 224). 

29. In spite of the difficulties which have been experienced in. achieving 
practical results, renewed efforts should be made to avoid wasteful duplica- 
tion of effort in research and development amongst members of NATO and 
other countries of the Western world (paragraphs 225 to 227). 
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30 It is important that there should be no exceptions to the rule requiring 
reference to the D.R.P.C. or its Staff of all staff targets, operational require- 
ments. feasibUity studies and project studies, however small the probable 
cost of the project. More precision is desirable about which projects 
should come before the Committee, instead of being dealt with on their 
behalf by their Staff. The criterion for submission of a project to the 
Committee itself should be that its development is expected to cost £250,000 
or more, or that it has important repercussions on defence policy (paragraph 
235.) 

31. The non-Service element in the full-time Staff of the D.R.P.C. should be 
strengthened by members of the Scientific Civil Service : a full-time admini- 
strative civil servant should also be on the Staff. The Chairman of thp 
D.R.P. Staff should be on the staff of the Ministry of Defence and should be 
made a member of the D.R.P.C. itself (paragraph 236). 

Organisation and Staff Management 

CHAPTER IX 
Organisation 

32. The Office of the Minister for Science should take on the responsibility 
of ensuring that proper weight is given in the siting of a new laboratory to 
such factors as the opportunities available for frequent personal contact 
between the research staff of the laboratory and other research workers 
(paragraph 247). 

33. The Research Councils and Government Departments should examine 
the possibility of amalgamating or grouping small isolated establishments 
(paragraph 248). 

34. Some means should be devised whereby Directors of at least the larger 
establishments could become effective participants in the meetings of the 
Research Councils and their main policy Committees (paragraph 251). 

35. Where such arrangements do not already exist. Departments should 
give serious consideration to the formation of advisory bodies attached to 
their research establishments ; or, as an alternative, to the appointment, for 
short periods, of independent specialists to act as consultants either on part 
or on the whole of an establishment’s research programme (paragraph 255). 

36. Consideration should be given to the use of ad hoc Visiting Groups 
(as is the practice in the A.R.C.) as a means of obtaining an independent 
check every five years or so on the work of research establishments 
(paragraph 256). 

37. Those in charge of Government research organisations should consider 
with University authorities means whereby the two can achieve closer 
liaison (paragraph 257). 

38. Government Departments generally should consider whether the 
development group technique can be applied to certain aspects of their 
work (paragraph 269). 
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CHAPTER X 

Problems of Staff Management 

39. The Treasury should discuss with Departments and staff representa- 
tives the possibility of giving Directors of certain research establishments 
greater powers than they have at present to recruit a proportion of their 
staff on short-term or medium-term contracts at all levels up to and 
including the Principal Scientific Officer grade [paragraph 288). 

40. A greater effort should be made to attract scientists from outside the 
Service to Research Fellowships, the maximum value of which should 
be reviewed (paragraph 289). 

41. Reporting officers should be reminded that it is in the interests not 
only of the Service but also of the probationer himself that anyone thought 
unlikely to have a reasonably successful career in Government research 
should not be retained in the Scientific Civil Service (paragraph 290). 

42. The practice of employing research staff in a temporary capacity before 
they become established through the Civil Service Commission should be 
extended (paragraph 291). 

43. All organisations whose staff are in the Scientific Civil Service, or who 
operate under similar conditions of service, should make greater use than 
in the past of existing procedures whereby the above-average research 
worker can be encouraged (paragraph 297). 

44. Departments should review the standard of “proved ability” which 
they apply for promotion from S.S.O. to P.S.O. (paragraph 297). 

45. The principle of flexibility in grading research posts should be 
recognised up to and including the P.S.O. grade (paragraph 299). 

46. The principal organisations concerned should work out accepted 
practices in relation to the mobility of scientific staff as an important aspect 
of staff management and training (paragraph 305). 

47. There should be more secondments between government research 
organisations and industry, the universities or colleges of technology and vice 
versa (paragraph 307). 

48. All those responsible tor the management of the Scientific Officer 
Class should review their present arrangements for training and job rotation 
within this Class (paragraph 309 (a)). 

49. Departments, in consultation with the Inter-departmental Scientific 
Panel, should consider whether more transfers could be arranged of research 
staff in or before their middle years to posts normally filled by members 
of other Civil Service Classes (paragraph 309 (*)). 

50. Everything possible should be done to encourage interchange between 
posts in the Scientific Officer Class and in the other Civil Service classes, in 
particular the Administrative Class (paragraph 310). 
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51. The practice of allowing scientific civil servants to undertake part-time 
teaching should be extended, and occasional secondments for limited periods 
to full-time teaching should also be considered {paragraph 312). 

52. A number of proposals mentioned should be examined as part of a 
new general review, now overdue, of the structure of the Scientific Civil 
Service (including the Experimental Officer and the Assistant (Scientific) 
Classes) {paragraph 315). 

S. ZUCKERMAN {Chairman). 

G. EDWARDS. 

W. JACKSON. 

P. LINSTEAD. 

A. A. PART. 

G. W. ROBERTSON, {Secretary). 



3rd July. 1961. 
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APPENDIX I 



List of Witnesses and of Government Organisations which submitted Evidence 



List of witnesses (in the order in which they were first seen by the Committee 
and showing the post held by them at that time) 



Sir John Cockcroft, F.R.S. 

Sir Harry /Melville, F.R.S. 

Sir Owen Wansbrough-Jones 
Sir William Cook 

Sir 'George Gardner 

Sir Frederick Bnindrett 

Sir William Slater, F.R^. ... 
Sir Harold Himsworth, F.R.S. 
Sir James Dunnett ... 

Mr. J. E. Hanipson 
Mr. J. F. A. Baker 

Dr. F. M. Lea 



Sir William Glanvilie, F.R.S. 
Dr. F, Y. Henderson 



Air Mars'hal Sir Geoffrey Tuttle 
Air Chief Marshal Sir Claude Felly 
Sir Robert Cockburn 



Mr. D. W. G. L. Haviland 
Mr. W. J. Richards 



Dr. J. Ferguson 

Sir Arnold Hall, F.R.S. ... 



Sir Charles Harington, F.R.S. 

Mr. R. J. Halsey 

Mr. F. C. Bawden, F.R.S. 

Sir Bruce Fraser 

Mr. D. R. Serpeill 

Mr. R. W. B. Clarke 
Mr. W. O. Humphreys ... 

Mr. W. W. Morton 
Mr. C. S. Bennett 



Director of the Atomic Energy Research 
Establishment, Harwell fA.E.A.). 

Secretary, Depairtment of Scientific and 
'Industrial Research. 

Chief Scientist, Ministry of Sutpply. 

Member for Develo-pment and Engineering, 
Atomic Energy Authority. 

Director of the Royal Aircraft Establish- 
ment, Farmborough (Ministry 'Of Supply). 

Chief Scientific Adviser to the Minister of 
Defence. 

Secretary, Agricultural Research Council. 

Secretary, Medical Research Council. 

Permanent Secretary, Ministry of Trans- 
port. 

Deputy Secretary, (Ministry of Transiport. 

Chief Engineer (Highways), Ministry of 
Transport. 

Director of the Building Research Station 
(D.S.I.R.). 

Director of the Road Research Laboratory 
i(D.S.'IR.). 

Director of the Forest Products Research 
Laboratory (D.S.I.R.). 

Deputy Chief of the Air Staff, Air Ministry. 

Controller of Aircraft, Ministry of Supply. 

Controller of Guided Weapons and Elec- 
tronics, Ministry of Aviation. 

Deputy Secretary, Ministry of Aviation. 

Director of the Royal Radar Establishment 
(Ministry of Aviation). 

Research Director, Imperial Chemical 
Industries. 

Managing Director, Bristol Siddeley 
Engineering Co. 

Director of the National Institute for 
Medical Research (M.R.C.). 

Director of Research, Post Office. 

Director of Rothamsted Experimental 
Station (A.R.C.). 

Third Secretary, HjM. Treasury. 

Under Secretary, H.M. Treasury. 

Third Secretary, H.M. Treasury. 

Director of Research and Technical 
Development, General Electric Company, 

Third Secretary, HjM. Treasury. 

Principal, H.M. Treasury. 
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Sir Cyril Hinshelwood, F.R.S. 
Sir WiUia,m Hodge, F.R.S. 

Sir Gerard Thornton, F.R.S. 

Dr. D. C. Martin 

Mr. E. M. Nicholson 

Sir Gordon Sutherland, F.R.S. 

Sir William Strath ... 

Admiral Sir Peter Reid ... 

Sir John Carroll 

Mr. Stanley Mayne 

Mr. T. H. Profitt 

Mr. J. F. Fry 

Dr. H. S. Turner 



President, Royal Society. 

Physical Secretary, Royal Society. 

Foreign Secretary, Royal Society. 

Assistant Secretary, Royal Society. 
Director-General, Nature Conservancy. 
Director of the National Physical Labora- 
tory (D.S.I.R.). 

Permanent Secretary, .Ministry of Aviation. 
Third Sea Lord and Controller, Admiralty. 
Deputy Controller (Research and Develop- 
ment) Admiralty. 

General Secretary of the Institution of 
Professional Civil Servants (I.P.C.S.). 
Deputy Secretary, I.P.C.S. 

I.P.C.S. 

I.PC.S. 



Departments and Organisations from which information was received in answer 
to a questionnaire sent out by the Committee and also in response to direct 

enquiries 

Admiralty. 

Ministry of Agriculture, Fisheries and Food. 

Ministry of Defence. 

Post Office. 

Ministry of Power. 

Ministry of Supply (research and development responsibilities later taken over 
by Ministry of Aviation and War Office). 

Agricultural Research Council. 

Department of Soientifio and Industrial Research. 

Medical Research Council. 

Nature Conservancy. 

Atomic Energy Authority. 

We should also like to record the help we have received from Mr. R. N. Quirk 
of the Office of the Minister for Science and from Mr. D. A. Smith of the same 
Office, both of whom spent many hours in work on our behalf. 
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APPENDIX II 

ESTABLISHMENTS, INSTITUTES, STATIONS AND UNITS ENGAGED 
IN RESEARCH AND DEVELOPMENT WHOLLY FINANCED BY 
GOVERNMENT 

GOVERNMENT DEPARMENTS 



Number of 
Scientific Officer 
Class Staff in post* 

1, Civil research and development 

(a) Admiralty 

Royal Observatory, Herstmonceux 17 

Nautical Almanac Office, Hersitmooceux 5 

(b) Air Ministry 

Meteorological Office (research staff only, mainly at 

Haadquarters) 62 

OutsitE'tions : Malvern (radar), Meteorological 

Research Flight, and three research observatories 



(c) Ministry of Agriculture, Fisheries and Food 

Royal Botanic Gardens, Kew ... 

Veterinary Laboratory, Weybridge 

Outstation, Lasswade, Scotland 

Fisheries Laboratory, Lowestoft (small ontstations at 

Burnham-on-Crouch and Conway) 

Salmon and Freshwater Laboratory, London 

Plant Pathology Laboratory, Haipenden 

Infestation Contnol Laboratory, Guildford, Surrey 
Aberdeen Research Establishment (food scaence)t ... 
London Laboratories (food soience) 

National Agrioultural Advisory Service (applied 
research, development and trials) 

11 Experimental Husbandry Farms 

7 Horticultural Stations 

National Institute of Agricultural Botany (develop- 
ment work and trials) 

Headquarters, Cambridge 

14 Regional Trial Centres 

(d) British Museum {Natural History) 



26 

68 

6 

35 

6 

23 

19 

15 

11 



2 to 8 (at each) 

3 to 8 (at each) 



38 

1 (at each) 
82 



(e) British Museum 

Research laboratory 



*Indudi^ equivalents; professional engineers, veterinary, medical forestry nnd aori 
cSwancy. “ ‘h® Government Chemist’s Laboratory and in th®e Natira 



t Closed in 1961. 
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Number of 
Scientific Officer 
Class Staff in post 

(£) Colonial Office* 

Overseas Geoloigical Surveys (mineral resources and 

geophysics), London 22 

Outstation (photogeology); Tolworth, Surreyf ... 6 

(g) Forestry Commission 

Research Station, Barnham, Surrey 31 

(h) Home Office 

Seven Regional Forensic Science Laboratories (some 
rese-ardi and development is carried out in each) 3 to 5 (at each) 



(i) Post Office. 

Dollis Hill Researdi Station (itedecommunications, 

•postal services) 238 

(j) Ministry of Power 

Safety in Mines Research Establislhiment, Sheffiedd ... 52 

(k) Ministry of Works (adim.i'iiistratiive responsibility only) 

Royal Botanic Gardens, Edinburgh 7 

(l) Scottish Departments 

Marine Laboratory, Totiry, Aberdeen (fisheries 

research) ‘ 25 

Outstation : FresihiWaler Fiisiheries Laboratory, 

•Piitliochry, Perthshire 6 

Royal Observ,atory, Edinburgh 5 

2. Defence research and development^ 

Admiralty Total 417 



Admiralty Surface Weapons Establishment, Ports- 
down, Pontsmouth. 

Admiralty Underwater Weapons Establishment, Port- 
land, Dorset. 

Services Bleotronics Research Laboratory, Baldock, 

Herts. 

Admiralty Research Laboraitory, Teddingto-n, Middx. 

Admiiradtiy Materials Laboraitory, Holton Heath, 

Dorset. 

Naval Construction Research Establisihmenit, Dun- 
fermline, Fife. 

Admiirailty Engineering Laboratory, West Drayiton, 

Middx. 

Admiirailty Ooimipass Observatory, Slough, Bucks. 

Admiralty Experiment Works and Admiralty Fuel 
Experiiment Statiion, Hasler, Hants, 

Admiradity 01 Laboratory, Bre ntford, Middx. 

* Thes^re'^Msibilities now fall on the Department of Technical Co-operation which came 
into being on the 24th July, 1961. , • c 

t Attached to the Directorate of Overseas (Geodetic and Topographical) Surveys. 
t For reasons of security the number of staff in individual establishments is not shown. 
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Scientific Officer 
Class Staff in post 



R.N. Pihysdoio'gical Labor-atory, Alverstoke, Hantts. 

Six smai'l unitis engaged on 'testing, trials and 
dnspection. 

War Office 

Arma-meinits Resear-dh aind D-evelOipmenit Es'tabldsihmeinit, 
Fort Halstead, Kent. 

Bighiting Vehiides Research and Development Estab- 
lishment, Qhertsey, Surrey. 

Chomiical Dafeaioe Research Estiablishment, Porton, 
near Saibsbury. 

MicTiobioii'O'gloal Rcseardh Establishment, Portotn, 
near Sadifibuiy. 

Military Engineering Experimenftai Establisihment, 
Ohristdhurch, Hants. 

Oloithing and Stores Experimental Establishment, 
Farniborough, Hants. 

Nine smaE' units (testing and trials). 

• Ministry of Aviation 

Royail Aircraft Establishment, Famboroiugh, Hants. 
(air/:guiiided weapons/radio). 

R.A.E. ouitstations (the largest ait Oardingbotn, 
Bedford). 

Royal Radar Establishment, Malvern, Worcs. 

National Gas Turbine Es-tablishment, Pyestodc, Hants. 

Explosives Research and Development Establishment, 
Wialthiam Abbey, Essex. 

Signals Research and Development Estaiblishment, 
Ohristchuroh, Hants; 

Aeroplane and Arm'ametnt Experimential Establish- 
ment, Boscombe Down, Wilts. 

Rooket Propulsion Establishment, Westcort, Bucks. 

Boot smiaill units (testing and trials). 

Air Ministry 

Institute of Aviation Medicine, Farnboiimigh, Hants. 



RESEARCH COUNCILS 

Agricultural Research Council 

Rothamsted Experimental Station, Harpenden, Herts.* 
(problems of arable agriculture except plant 

breeding) 

National Institute for Research in Dairying, Reading, 
Berks.* (milk production and utilisation) 



* State-aided Institutes. 



Total 437 



Total 1,083 



103 

71 
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Number of 
Scientific Officer 
Class Staff in post 

Rowett Researodh Institute, Bucksbuin, Aberdeen'sihire* 

(lanim'al mitnition) 50 

East MaUing Reaearcii Station, M:addst«ie, Kent* 

(fruit plaiiits) 48 

Macaulay Institate for Soil Resaarch, Aberdeen* ... 47 

Agricultural and Hortiioul'tural Reseandh Staition, Long 

Ashton, Bristol* 36 

Institute of Animal Physiology, Babeahiam, Cambiridg© 33 

Natiiionai Institote of Agricultural Engineeriing, Siboe, 

Beds.* 31 

Walsh Plant Breeding Station, Aberystwyth* 29 

Grassland Reseanoh Institute, Maidenhead, Berks.* 27 

Pest Infestatiion Laboratory, Sloiuigh, Bucks 25 

Hannaih Dairy Research Instditute, KirkMl, Ayr* 

(iproducition and hiandling of iraillk) 25 

National Vegetable Research Station, Wdlesboume, 

Wiaiiwick* 24 

Low Temperature Research Station, Cambnirige 

(storage of moat and fimit) 24 

Rothamstad Soil Survey, Harpenden, Herts 24 

Glasshouse Groips Research Institute, Littioharapbon* 24 

John Inues Institote, Bayfoidbury, Hertford, Herite.* 

(plant genetics and physiology) 24 

Research Institute (Animal Virus Diseases), Pirbrighl, 

Surrey* 23 

Animal Diseases Research Associaition, Edinburgh* ... 20 

Animal Breeding Research Organisation, Edinburgh 19 

Soottisli Horliotcltural Reseanoh tostitule, Mylnefield, 

by Dundee* ... 18 

Plant Breeding Institute, TriUmpdiiigton, Cambridge* 16 

Poultry Research Centre, Bdiuiburgh 15 

Field Station, Compton, Berks, (diseases of farm 

aramails) 14 

Scottish Pfaot Breed, ing Station, Portlandfieid, 

Midtotihian* 12 

Hill Banning Research Organisation, Edinibur,gih* ... 11 

Radiobiologioal Laboratory, Latoombe Regis, Berks. 11 

Houghton Poultry Research Station, Houghton, 

Huntingdon* 9 

Ditton Laboraltory, Lanfcfleld, Kent (fruit storage) ... 9 

Weed Resoardh Organisation. Begbroke IHl, 

Oxfordshire 8 

National Institute of Agniioultural Engineering, 

Scottish Station, Hoiwdetn, Midlothian* 6 

Hop Research Centre, AsMoid, Kent* 5 

Twelve uniits attached to uniiversities ; none with more 
than ,a dozen Staff as defined in this Appendix, 
most with 'half that numiber or less; Animal 
Genetics, Biometrical Genetics, Embryology, Experi- 



' State-aided Institutes. 
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Scientific Officer 
Class Staff in post 



mental Agronomy, Insect Pihysdology, Microbiology, 

Plant Morphogenesis and Nutrition, Plant 
Physioiliogy, Raproduotive Physiolo'gy and Bio- 
dhemistry, Soil Physics, Statistics and Systemic 
Fungicides. In additiion there are three other small 
uniits or groups concerned mth Farm Buildingfs, 

Virus Research and Statistics ... ... ... 64 

Department of Scientific and Industrial Research 

National Physical Laborarto-ry, Teddington, M-iddx. 
(aerodynamics, physics, control mechanisms, light, 
mathematics, metallurgy, ship design, standards) ... 164 

Geological Survey and Museum, London 107 

Building Research Station, near Waitford, Herts. ... 73 

Road Research Laboratory, West Drajrton, Miiddx. ... 82 

National Ohemicai Laboratory, Teddiington, Middx. 

-(extraction and corrosion of meta-ls, pure dements 
and compounds, new materials, analytioai research 

and services) 57 

National Engineering Laiboratory, East Kilbride, 

Glasgow 52 

Laboratory of the Government Ohemist, London 
(concerned wiitii revenue control and general 

■analytical work) 55 

Wamrein Springs Laboratory, Stevenage, Herts.* 

[(mineral processing, chemical engineering, latmo- 

pherdc pollution and human sciences) 37 

Tropical Products Institute, London 31 

Radio Research Station, Slough, Bucks, (radio and 

space research) 26 

Toiry Research Laboratory, Torry, Aberdeen- (storage 
and processing of fish) ... ... ... ... 25 

Water Pollution Research Laboratory, Stevenage, 

Herts.* 19 

Forest Products Research Laboratory, Ayflcsbury, 

Bucks 19 

Hydraulics Research Laboratory, Wallingford, Berks. 16 

Fire Research Station, Elstree, Herts. t 11 

Medical Research Council 

National Instituite for Mediioai Research, Miill HiM 125 

Radiobiological Research Unit, Harwell 39 

Seventy^four uniits with less than 20 soieintifiuc staff, 
the maijority with less 'than 10, and attached, 
witih only a few exceptions, to uniiversiities or 
hospditals. These units cover the foiHowing sub- 



* These two Laboratories are on different sites separated by a main road and railway line, 
t The Fire Insurance Companies who are members of the Fire Offices Committee together 
with all the independent Mutual Offices halve the total cost to the Government of the Fire 
Research Station. 
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Number of 
Scientific Officer 
Class Staff in post 

jeots (the number of units in eadi subject being 
tin bnacikets): — 

Clliniiioail medioine 0)j specific diseases (6), 
endocdnioiogy (2), raidiatdon researdh (7), indus- 
tnital and sodial mediicine (10), nutritioin and meta- 
bolism (3), genetics (7), psycho'logy and psychialtry 
i(9), haematioiltoigy (4), bioiciieimiistry (1), bioiphysics 
(2), microbiology (1), chern'Otherapy (2), virus 
reseatroh (3), neuTioilO'gy (1), oiphithalmtolo'gy (2), 
exfpedm'Bnital paithiology (1), tropical medicine (4), 
otoloigy (2), oihsteitrios '(1), dental research (1), 
physiology (1), caroinogeniic substances (1), labora- 
tory animals U) and statisitics (1) 489 

Institutes, etc., receiving substantial suipport by block 
'grants from the Medical Research Oounoil: — ' 

Institute of Cancer Research*, Royal Marsden 

Hospital, London 160 

Royal Beaitson Memorial Hospital, Oaoioefr Research 
Department, Glasgow* 10 



Nature Conservancy {including conservation staff) 

Ediinboirgh Headquarters 

Merlewood Research Station, Grange-over-Sands, 

Lancs 

London Headquarters 

Furzebroo'k Research Station, Wareh^am, Dorset 
Wales Headquarters and Research Station, Bangor, 



Monks’ Wood Experimental Station, St. Ives, Hunts. 
Speyside Research Station, Aviemo-re, Inverness-shire 
Research Unit attached to Aberdeen University ... 

Bast An#'an Regional Office, Norwidh 

Midland Regional Office, Shrewsbury, Shropshiiire ... 
Souith Wales Regional Office, Department of Zoology, 
University OoiUege of Swansea 



Development Commission 

Scottish M.adne Biological Assodartion, Millpoct and 

Bdiinburgh 

Marine Biological- Association Laboratory, Plymouth 
Freshwater Biological Association Laboratory, 
Windermere 

* Also receives support from the British Empire Cancer Campaign. 
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Class Staff in post 

Abouit two-tthirds of tihe cost of tihe foMotWing labora- 
itories is met by the Development Commission : — 

University of Liverpool Marine Biologioal Station, 

•PoiTt Erin, Me of Man 6 

Kings CoiUege, Newcastle-on-Tyne, Dove Marine 
Laboratory 4 



National Instiitiute of Oceanography* 27 



ATOMIC ENERGY AUTHORITYf 

Research Group 

Atomic Energy Research Esitaibliishment, Plarwell, 
Berks. 

Culham Laboratories (oontrol’led thermomiclear 
fusion) — under construction. 

Radiocheoxiioai Centre, Amersiham, Bucks, (devdop- 
ing, processing ail'd selling radioaotiive isotopes). 

Wantage Radiation Laboratory, Berks, (applicatiions 
of radioactive isotoipes). 

Woolwich and Qh-atiiam (chemical analytical services). 

The Reactor Group 

Atomic Energy Establiishmen't, Winfritih, Doiset. 

Doiunreay Experimental Research Establishment, 
Caithness, 

Laboratories at Springfields, Culdhetii and Risley in 
Lancashire and at Windsoale, Cuniberiland. 

Weapons Group 

Atomic Weapons Research Establishment, Alder- 
maston, Berks. 

Three small units (trials). 



National Institute for Research in Nuclear Science, 
Rutherford Laboratory, Harwell, Berks. ... . ^ 



^^Fmanced mainly by grants from the Development Fund, the Admiralty and the Colonial 
t For reasons of security the number of staff is not given. 
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APPENDIX m 

The Financial Control of Research and Development in the Atomic 
Energy Authority 

1 . This Appendix (gives a broad explanaition of ithe method of ootnitrol of research 
and developmeinit work, an terms 'Of bath manpower and money, followed in the 
Reacitor Group' of the AtO'mic Energy AutihoLrity. The procedures described are 
subject 'tio review and revisiion as dircumstainces change and experience is gained 
in applying the system. 

The Master Programme 

2. The Reactor Developmenit PoUcy Committee, under the Chairmanship of 
the Member for Reactors, approves each year a Master Programme within the 
framework of tihe policy laid down by the Authority and the resources available 
as cstimaitc'd in ithe 5 yetar etxpendiiture forecasts. The Master Programme identifies 
the main 'reactor projects and sets interlocking target dates for the completion 
of subsidiary (investigations. The major dates are agreed by a process of dis- 
cussion and estimation between the Technical Directors concerned and through 
them, the Research Managers at the working level. 

Authorisation Sheets 

3. Bach reactor project is (broken down into major areas of work covering a 
definable technical objective, for each of which a Director is made technically 
and [financially (responsilble. Care is taken that each area is wide enough to 
allow the proper dedegaitiion of idetailed control to the Director and establdshmenit 
comcemed. An auithorisafiion sheet is then prepared hy the responsible Director 
for each area lof work. This sheet shows the allocation of tasks to the various 
e>staiblishm’enits within, ftihe Group, to other Groups of the Autbordity and to 
Industry. For the tasks allocated to Reactor Group ©sablishimeints, estimates 
are made of rthe professiorial staff requirements and financial costs for the current 
and the succeeding year, together with a broad estimate- of the manpower and 
money required to oomiplete ithe task if the work is expected ito take longer 
than tiwo' yeans. For other Groups and Industry, cost figures only are e&timaited. 
The respo'nisiible Dir.ector bas ajssistance from the Group Finaince Branch and 
Technical Secretariat in 'the preparation of the estimates. These oTiganisations 
are also responsiibie for ensuring 'that total allocations do not exceed available 
resources.' 

4. (Completed authoinisation sheets are then presented by the responsible Director 
to the Reactor Deved'Opmenit Policy Committee for approval of the technical 
content of .the proposals and to- ithe Reactor GrO'Up Board of Managemeriit for 
the lauthonisaltion lOf the required resources for either cme or two years ahead, 
depending upon (the degree oif confidence felt in the oo'n'tkiiUing need for the 
work. No work is ojuthorised for more than two years ahead. 

Preparation of Budgets 

5. ES'tatbfehm'en'ts first prepare separate Manpower Planning Schedules and, 
on a fully costed basis, Operating and Capiital Expenditure Budgets for ithe tasks 
allocalted to th-em in the Authorisation Sheets. The Group Finance Branch works 
out the Giv)up’s annual Cash Budget from these for submissaon to the Authority 
in 'the form of Estimates after approval by the Group Board of Management. 

6. O'nce the Group 'Estimates laave been approved, the Manpower Schediffes 
and Expendi'ture Budgets are tought up to date and issued for each esitablish- 
mienft before the tbeginniinig of the financdall year. 
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Control against Authorisation Sheets 

7. Airmual expendi'ture and total costs (incurred on any area of work must not 
exceed the total on the relevant sheet authorised by the Board of Management. 
Financda'l control iLs .maintained by the provision tO' the various levels of Manage- 
ment of regular reports contaiiniing the same kinds of information as those used 
in compiling programmes and budgets initially. These take the form of Manpower 
Returns land Costt Statements designed ito sh'OW variances from autho.risations. 
Aftentdon ds ithus idrawn itO' activities at variance with Proigramimes and Authorisa- 
tions, (rather .than to those which are proceeding on programme and as budgeted, 
so that correct action can be itakee to prevent commitments exceeding 
authorisations. 

Review 

8. Each Authorisation Sheet (is reviewed at least once a year by the Reactor 
Development Policy Committee at set idaites. The review covers the technical 
progress towards the objective, 'Che commitments and expenditure incurred, and 
the cost of completion ciompared to the estimate. Ait a Review the work may 
be term.inated or the allocaition of (the reiSO'Urces changed according to the 
tectacai needs prevailing at the time. Within the total O'f each Authorisation 
Sheet, it is within the discrebio.n of ithe responsible Dheotor ito readjust his 
allocated resources as the work proceeds, such reallocations being noted and 
explained at toe Review. .But toe responsible Director concerned may call for 
the Review of any Autoorisaitiion Sheet at any time if unforeseen developments 
occur ; and if there is any risk of toe total being lexoeeded, toe factts must be 
reported at once tO' the Board of Management by the Director. If he considers 
that increasied resources are necessary, toe responsible Director must make 
definite proposals for (their provision— either 'by stopping or by slowiing down 
less impointant work — and lobtain revised authorisation before proceeding. 

Control of Capital Expenditure 

9. A separate cointrol is imposed before new capital expenditure can be made. 
After (general autoorisatioa by inclusion on an Authorisation Sheet the Director 
re^ortsible prepares a Capital Expenditure Proposal, giving full details of toe 
project and its justification, toe estimated total cost and an estimate of expen- 
diture by years under variou® hea'dings, together with ithe current budget pro- 
vision and a oonstmotion progiramme. 

10. Each responsible Director has been given delegated autihodty to sanction 
ca,pital projects up to certain specified iimiits within budget ailocations previously 
approved iby toe Group Board of Management. Beyond these ■limii'ts he must 
submit proposals to the Group Board of Management, which will in turn submit 
them to London lor toe Authority if they are (beyond Group powers. 

11. On approval of a Capitel Expenditure Proposal, on Authority ito Piroceed 
is aesued by toe Group Finance Branch. This gives a d.escription of toe scheme 
and detai'ls of any qualificataons which (may have been ma:de in (giving sanction. 
Detailed records are kept of (the expenditure 'of m'Oney and effort on each scheme 
and 'regular reviews are made in toe light of the physical progress achi'eved, the 
commitments and expenditure incurred, and toe cost of completion. 

Extra-mural Work 

12. Contracts for ex.tra-mur^ work require individual foirmal approval in a 
manner aknilar to' toat for capi(tal projects. Each ocwitraot is assigned for technical 
and financial administration and review to toe establishment most closely 
associaited wJJth toe work involved, which is also responsible for keeping a 
record of commitments and expenditure incurred. 
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APPENDIX V 

THE DEVELOPMENT GROUP OF THE MINISTRY OF EDUCATION’S 
ARCHITECTS AND BUILDING BRANCH 



History 

1. The developmeat Group of the Architects and Building Branch of the 
Ministry of Education was set up in 1949. It has since completed nine major 
budJidkiQg piojects, oonitrihuted to seveoteen studies of different aspects of 
educational building (the “ Building Bulletin ” series), and conducted a large 
number of smaller development projects (e.g. school furniture, lighting, sanitary 
ware). It is now engaged on four major projects, and seven new Building 
iBulletins are in preparation. 

The Ministry’s Task 

2. The Ministry of Education approves, for each local education authority, an 
annual programme of major building projects (i.e., those costing over £20,000 
each). In England and Wales as a whole, the 1960-61 programme contains 
principally some 800 projects for primary and secondary schools with some 
110 projects for further education. A substantial number of projects for teacher 
training colleges and some for special schools for handicapped children are also 
included. The total value of the programme to be started in 1960-61 is over 
£80 million. In addition, minor projects (i.e. those costing less than £20,000 
each) to the value of about £18 million will be started. 



3. Local education authorities (counties and county boroughs) employ their 
own or. private architects to design and build these projects. The Minister 
of Education must, however, approve the plans and cost of all major, and some 
minor, projects. 

4. So that the Minister’s powers of control may be exercised construotively, 
local education authorities are informed before they start the design of these 
projects of 

(1) the minimum Sftandards of area, perfo'rmance, amenity, etc. with which 
their projects must conform, and 

(2) the maximum cost which they musit not exceed. 

Any project which meets these two conditions will receive the Minister’s 
approval. 

5. This procedure is intended to combine a simple and speedy central control 
with the maximum of local freedom. But it requires the Minister to make up 
his mind about right standards and reasonable levels of cost and to annouce 
these publicly. 



The Nature of the Ministry’s Development Work 

6. The Ministry’s development work normally excludes basic research, although 
occasionally it has ^ been possible to use a development project to- test in a 
pmotical way certain theoretical concepts (e.g. the plastic theory of structure 
advanced by Professor Baker of Cambridge University). 



7. Applied research is also not directly included. But central to the Group’s 
work IS a need (i) to know of the results of applied research (e.g. D.S.I.R.’s 
Buildmg Research Station work on lighting, colour, heating, sound) (ii) to 
exploit these results as rapidly and as widely as possible (e.g. by designing 
smtable light fittings, colour ranges, heating systems, sound insulation) and 
(HI), where gaps in knowledge are known and need filHng, to stimulate applied 
research in those directions (e.g. performance standards for school furniture 
roundation design, site output and productivity). 
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8. FunCher points about the Ministry’s development work axe as follows: — 

(1) Its underlying motive power might be called constructive scepticism: 
scepticism because it seeks first to question all accepted assumiptions ; con- 
structive because it believes that, by analysis and experiment, a better 
solution can often be found than the best current answer. 

(2) It tries to tackle problems as a whole and not piecemeal. A development 
project takes the form, for example, of a complete school or oO'llege of 
further education. Although this entails specialist investigations into general 
or specific aspects of design, structures, services, finishes, etc., these investi- 
gartions are comprehended within the project as a whole and are not separate 
projects in themselves. Such development work for education in the U.S.A. 
as has come to the notice of the Ministry of Education is fragmented in this 
latter way. There, component proiblems are investigated more deeply but in 
isolation, and therefore divorced from the inescapable pressure to compromise 
that “ real ” building — and British economic circumstances — dictates. 

(3) Its objectives are controlled and finite. There is no question of “ going 
on ” or “ spending on. ” (men, time or money) until a perfect or ideal solution 
is found. Objeatives are oleaxly and realistiioailiy defined at the outset of a 
project: for example, in the case of a secondary modern school, (a) design 
at 69 sq. ft. per pupil ; {b) design a series of prefabricated standardised 
structural components for building up to four storeys in height ; (c) study 
particularly the diming arrangements and the science accomimodation ; 
(d) finish the building by a given date ; {e) comply with the Ministry’s 
standards and cost limits. The development team thus organise the time and 
brains available to give optimum results within the given terms of reference. 

(4) When the Mimistry wishes to undertake a development project it asks 
a local education authority to allow it to build a project which that authority 
would have needed anyhow and is about to submit for inclusion in an 
approved building programme. The authority then employs the Develop- 
ment Group as though they were private architects, and on the same financial 
basis. 

(5) The Ministry has always insisted that its development projects must be 
subject to the same financial discipline as the ordinary projects of local 
authorities. It has steadfastly refused to let development contracts, e.g. for 
prototypes, to manufacturers on the ground that the assured prospect of a 
succession of large educational programmes will offer the successful 
developer ample opportunities for recouping his development expenditure. 
Apart from two or three small payments to the Building Research Station, 
almost the only expenditure by the Ministry on development since the Group 
was set up has been the normal salaries of the staff concerned and this has 
been recouped by charging normal R.I.B.A.-scale fees to the local education 
authorities for whom development projects have been carried out. 

(6) The Group is divided into three or four teams, one for each project in 
hand. Each team includes, in. addition to its architectural and administra- 
tive leaders, quantity surveyors and H.M. Inspectors. Designers, manufac- 
turers, suppliers and builders are co-opted into the team as necessary. 

(7) Effective intercommunication, which is essential between these different 
skills within a development >team, is assisted by means of the technique 
(specially devised by the iMinistry’s Development Group and now beginning 
to be applied outside educational building) of cost analysis and cost planning. 
These provide vocabulary, grammar and concepts which laymen and pro- 
fessionals can understand and use as a basis for collaboration. 
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(8) T(h« work of the Group stands o-r falls by its quality. Appoiintments to 
its staff are therefore made with great care. Developers are “ naturals ”, 
and comparatively rare. They tend to be what they are by reason of 
character and temperament, rather than as a result of their education or 
professional training. Perhaps their most important characteristic, apart 
fiTom 'professional skill, is a sustained fSpirlt of oturiosity 'and enquiry, ooupded 
with a strong desire to see their work produce practical results. 

Results Achieved 

9. Before the Group was set up in 1949 the average cost per place of a primary 
school was about £200 and of a secondary school about £320. If schools of the 
same kind had gone on being built, and if their cost had been carried up each 
year by rising building costs, they would today cost about £332 and £530 
respectively. In fact, however, the average costs per place (on tender and in 
the first six months of 1960) were £153 and £265 respectively. Thus, a school 
place is some 20 per cent cheaper today in cash terms, and about 50 per cent 
cheaper in real terms, than it was in 1949. It is true ;that these schools are 
about 40 per cent smaller in total area, but the amount of productive teaching 
space within the total area has remained the same and in some cases been 
increased. This approach, coupled with a determined attack on costs, using 
the systematic techniques of cost analysis and planning referred to^ in the previous 
paragraph, have been the two principal means of achieving these results. 

The Dissemination of Results 

10. The ideas and techniques evolved and the results achieved by the Group 
are propagated by Building Bulletins and other means so that nearly all local 
authorities and their architects now accept them as first principles. Much of the 
Group’s work, e.g. on cost planning, colour, fire precautions, pre-stressed 
concrete components and heating systems, is now being applied outside 
educational building. 



APPENDIX VI 

QUAXIFICATIONS AND DUTIES OF THE CLASSES 
OF THE SCIENTIFIC CIVIL SERVICE 

A. The Scientific Officer Class 

(i) In general, this class comprises university graduates with first or second 
class honours degrees (including holders of the Diploma of Technology) recruited 
direct from the universities (at Scientific Officer level) or with at least three years’ 
research experience (at Senior Scientific Officer level). 

(ii) This class, the highest of the three scientific classes, is the initiating, direct- 
ing and inventive brain for all scientific research, design and development work 
which is pursued within the Civil Service. It is supported and aided by the 
Experimental Officer Class and th.e Assistant (Scientific) Class. It is essential 
that the Scientific Officer Class shall be employed only on the high quality work 
for which it is intended. No precise definition of the duties of the various grades 
is possible. Broadly speaking, the duties of the grades above Principal Scientific 
Officer include responsibility for the direction and administration of scientific 
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work, while -the Prinoip^ Soientific Officer and lower grades ooncentote on 
the scientific work itself. But posts of Senior Principal Scientific Officer and 
above 'may, with Treasury authority, be created for individual research workers 
of specially outstanding quality (see Appendix VIII). 



B. The Experimental Officer Class 

(i) In general, entry tO' this class is open to holders of two science subjects 
at G.C.E. advanced level, Higher National Certificate or a University Pass Degree 
or its equivalent. 

(ii) The Experimental Officer Class is the main support of the scientific officers 
of the Civil Service. It provides assistance on scientific research, design and 
development work, and the executive staff for work on which the scientific 
principles and practice have been laid down. Under the general guidance and 
directions of the Scientific Officer Class, Experimental Officers assist in new 
investigations, particularly in their detailed organisation and execution. They 
also take responsibility for both the theoretical and practical aspects of work 
requiring the application of established scientific principles. 

(iiii) Occasionally, Experimental Officers may be used in appropniaite circum- 
stances in support of professional engineers and chemists employed on work 
more immediately concerned with production. 



C. The Assistant (Scientific) Class 

(i) In general, entry is open ito those with four passes at G.C.E. ordinary 
level (including one science subject). 

(ii) General This class supplements and relieves the Experimental Officer 
Class in the detailed work of organisation, construction, observation, calcula- 
tion and report, devolved for 'the ultimate relief of the fully-qualified profes- 
sional specialist. Local fitles more closely descriptive of departmental work 
(e.g. Meterological Assistant) may be adopted departmentally. 

(iii) Assistant (Scientific). The lower range of duties of the grade includes 
simple experimental work involving the preparation of materials and apparatus, 
observation and computation. It also includes routine jobs such as cleaning 
apparatus and siimple repeitiitive (tests. Itn (the middile anid upper ranges, Asaisitaoits 
(Scientific) are responsible under supervision and instruction for making and 
setting uip apparatus and conducting experiments and tests, including subsequent 
oomputatiiion an'd wniitten factual repoirt. They may also do skilled work in 
particular laboratory crafts, such as glass blowing. 

(iv) Senior Assistant (Scientific). The duties of the Senior Assistant (Scientific) 
grade include the immediate supervision of small groups of Assistants, and the 
preparation and use of apparatus and materials requiring the highest skill or 
wide experience. The grade is not restricted to supervisory functions, and Senior 
Assistants may be employed mainly or entirely on highly skilled individual work, 



D. Recruitment 

Establishm'ent in the various classes of the Scientific Civil Service can only 
normally be attained through the Open Competitions held throughout each year 
by the Civil Service Commission ; exceptionally, established members of the 
Experimental Officer Class or of the Assistant (Scientific) Class can, if they 
are over 31 years of age, be promoted departmentally to a higher Class. 
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APPENDIX VI 

SALARY STRUCTURE OF THE SCIENTIFIC CIVIL SERVICE 
(AT 1st JANUARY, 1961) 



Staff in post at 1/4/1960 





Salary 


Govt. Depts. 


A.R.C. 


Chief Scientific Officers and above, salaries 


X> 






ranging from 


3,800to7,000 


71 


10 


Deputy Chief Scientific Officers 


3,125—3,450 


146 


30 


Senior Principal Scientific Officers 


2,650—3,000 


441 


86 


Principal Scientific Officers 


1,716—2,418 


1,357 


279 


Senior Scientific Officers 


1,342—1,654 


975 


341 


Scientific Officers 


738—1,222 


415 


159 




Totals 


3,405 


905 


Chief Experimental Officers ... 


£ 

1,976—2,288 


121 


2 


Senior Experimental Officers 


1,508—1,872 


1,340 


85 


Experimental Officers 


1,087—1,336 


3,516 


297 


Assistant Experimental Officers 


458— 983 


1,377 


284 




Totals 


6,354 


668 


Senior Assistants (Scientific) 


£ 

811—1,082 


1,086 


116 


Assistants (Scientific) 


333— 723 


4,399 


813 




Totals 


5,485 


929 



APPENDIX VIII 

THE SPECIAL MERIT PROMOTION SCHEME 

1. The Special Merit Promotion Scheme has 'been lan lontstanding feature of the 
Scientific Civil Service from the beginning, and is administered by a Shb-Committee 
of ithe Interdepartmental Scientific Panel. 

2. The Scheme recognises that the orthodox hierarchy of graded posts, found 
throughout the Civil Service, is not always appropriate to scientific research work. 

3. The higher the grade of a post in the Civil Service, the greajter in general 
is its managerial content. To a large extent this factor determines the number 
and grading of the higher posts. For 'example, on organisational grounds and, 
therefore, quite independently of the particular abilities of individuals filling the 
various posts, a given block of research work might be under the charge of a 
Deputy Chief Scientific Officer (D.C.S.O.). He might have reporting to him, say, 
three Senior Principal Scientific Officers (S.P.S.O.), each of these being in charge 
of a suib-division of work and responsible for supervising lower grades of ' the 
Scientific Officer Class, members of the Experimentail Officer Class, and the 
Assistant (Scientific) Class. This would form an orthodox hierarchical organisa- 
tion. A Principal Scientific Officer in such an organisation could not be promoted 
to S.P.S.O. until a vacancy occxnred in one of the S.P.S.O. posts. Similarly, the 
S.P.S.O.S could not be promoted until D.C.S.O. posts fell vacant. 

4. Such a system inevitably had two unfortunate effects. First, an outstanding 
research worker who had little or no managerdai ability was unlikely to be pro- 
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mated into the higher grades ; second, if an outsitaoding research worker possessed 
the necessary managerial! ability and was promoted, he inevitably found himself 
diverted from his research work by the managenial responisibilities associated with 
the higher posts. 

5. The system of special merit promotion was designed to enable ootstanding 
research workers to be rewarded for their work by promotion, but in a way 
which overcame these drawbacks. 

6. Under the Speciail Merit Promotion Scheme research workers are judged for 
piomotion entirely on 'the basiis of their ability as research workers. Posts in 
the higher grades are created for them outside the normal organisational hierarchy, 
i.e. outside the normal complement. In the example given in paragraph 3 
above it would be possible to create another D.C.S.O. post within the same block 
of research work to allow one of the S.P.S.O.S to be promoted. 

7. Scientists must be at least Principal Scientific Officers before they can be con- 
sidered for special merit promotion, but posts at all higher levels can be created 
under the scheme. The Treasury has never laid down any limit to the number 
of posts that can be made in 'this way, provided that they are counted within the 
toitial maopower icedhng, covering all staff, itihiat has ibeen agreed for each 
Depantment. 

8. The special merit post is abolished when the incumbent leaves the Service 
or is promoted to the hierarchical system. 

9. The Inter-depiartmental Scientific Paners Sub-Committee on special merit 
promotion consists 'Of individuals appointed among the higher ranks of the Scien- 
tific Civil Service and from outside the Service. 



10. The Suib-Co'mmi'ttee, at the time of the most recent interviews (1960), consisted 



of; — 

Sir Frederick Brundrett {Chairman) 

Sir Basil Schonland 

Sir William Slater 

Dr. R. V. d. R. Woolley 

Sir Harry iMdville 

Sir Graham Sutton 

Professor C. H. Waddington 

Sir Robert Cockiburn 

Sir Steu:art Miitchell 



Civil Service Commission. 
Atomic Energy Authority. 
Agriiculturai Research Council. 
Royal Greenwich Observatory. 
Departmental of Scienitific and 
Industrial Research. 
Meteorological Office. 

Institute of Animial Genetics, 
Edinburgh. 

Ministry of Aviation. 

Ministry of Aviation. 



The Sub-Commiittee considers candidates put forward by Departments once a 
year. Over the last seven years the Sub-Committee has considered 203 candidates 
and recommended 141 special merit promotions ; of this total 104 were to S.P.S.O., 
35 were to D.S.C.O., and 2 were to Chief Scientific Officer. 

II. When itihe Sub-Oommittee was first set up, the Agricultural Research Council 
and 'the Atomic Energy Authority were invited to use the ischeme for their own 
staff. This they agreed to dO'. Later the Development Commission and the 
National Agricultural Advisory Service also joined the scheme. The Sub-Commit- 
tee has iteeif maintained a distinction between 'these cirganisations and Government 
Departments proper, insofar as, while it regards itself as responsible for reco'm- 
mending promotions in respect of the Government Departments, it merely endorses 
(or otherwise) promotions recommended by the other orgamisations. 
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\2. In puitting forward candidait-es for promioition under 'the scheme, the sponsor- 
ing organisation provides a memorandum giving an acoouot of the candidate’s 
career and laoad'emic .achievemen'ts, an account of his work, a list of hiS' publica- 
tions (including those which are purely departmental), and a list of possible 
referees (and references which have already been obtained either from the candi- 
date’s superior officers or from referees outside itbe Government Service). The 
Sub-Committee generally aproaches further referees of its lown choosing, in 
particular speoialists in the subject in which the candidate has done his work ; 
these 'are, very often, from the universities. The Sub-Committee holds three meet- 
ings each year to idisouss the candidates on the basis of the wriitten information 
available before the candidates themselves are interviewed. 

13. The Sub-Co'mmiittee submits its recommendations each year, via the Inter- 
departmental Scientific Panel, to the Treasury ; in practice its recommendations 
have always been accepted. 



APPENDIX IX 



RESEARCH FELLOWSHIPS 

1. Research fedlowiships lin certain Governmeot scientific establishnienibs have 
beenj offered since 1947. The scheme 'began in a small way at the Atomic 
Energy Research Establiishiment and oentain other estabbshments fdhen the 
responsdibility of the Ministry of Supply. It was extended to aill Depantmenits 
in 1953. (The Atomic Energy Authoriity now 'runs its own scheme m. pana'llel 
wiith the Civi'l Seawice scheme.) 

2. The objects are 

(d) iiio attract outstanding young scientists to work for a few years m Govem- 
ment research establishments, giving them some freedom in their research 
work, and terms of service which do not bind them to a civil isorvioe caireer ; 

(id) to attract into the permanent service a proportion of those who accept 
fellowshiips. 

3. The special conditions of the research fellowship scheme may be summarised 
as follows: — 

(a) Qualifications. Candidates must have a good first or second class honours 
degree in science and must show evidence of a high standard of ability in 
research. There are no age Idrodts ; but a send'or fehowship is only awarded 
to a man with a/t least three years’ post-graduate research experience, and 
a junior fellowship to a man. with at iieast 'two years’ experience. The 
standard lOf selection is high; reoruitrnieot is through the Civil Service 
C'Omrniission, who hold several interview boards each year. 

(b) Pay. Shades are fixed iby reference boith to ithe current Scientific Officer/ 
Senior Scientific Officer scales, and by reference to university salaries. They 
are now: 

SeiMor Research Felows — £1,325 — ^£1,650 
Junior Research Fellows— £910— £1,220 
There are no’ annual increments ; the Civil Service Cornmission recom- 
mend ffie appropriate figure within the bracket at the time of appotinitment. 

(c) Duration. Fellowships are tenable for three years only, but those who 
have held fedlowships can apply again. Fellows are given pension arrange- 
ments under 'the Federated Superannuation System for Universities. 
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Each year Department tell the Qviii Service Commission what research 
proj:eots they have ito otiar for fellowships, and ithe Coimiinissdoii try to find 
suitable people. There are always more projects 'than suitable candidaites ; but 
Departments have itio get fomial Treasury aulhority for the numbers of research 
fellows thiey appoint, whioh are addii'tiiio'iial tO' the normal scientific complemeot. 

4. Candidates for fellowships who are not up to the very high standard 
required are often offered S.O. or S.S.O. posts ; a small number are recruited 
in this wiay each year. Since 1955, about .three follows each year have ’become 
established civil servaots on the completion of their three years’ fellowship ; this 
is about a quarter of all fehowis. 

5. The following table gives the numbers of fellowships offered and taken up 
in (the last five years : 



Year 



1955 

1956 

1957 

1958 

1959 

1960 



Total Fellowships offered 



31 

36 

51 

60 

82 

81 



Fellowships accepted and 
taken up 



Sen. 


Jun. 


Total 


1 


6 


13 


7 


12 


19 


11 


5 


16 


2 


4 


6 


14 


13 


27 


12 


12 


24 



(The 1960 competition is still not finished ; and a 
be offered and accepted.) 



few -more fellowships may 
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